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Preface 


Most books begin with some Hnd of an apology, explicit 
or Implied, so that the authors may have the fint word in 
their own defense. The tack usually includes some statement 
of the frame of reference within which the writers operate, 
as though this automatically excuses them in case of criti* 
cism. If the approach seems too subjective, the excuse is that 
an objective one would unduly restrict. If it seems too ob- 
jective, hence lacking human touches, the excuse is that in 
an age of science, objectivity is at a premium. Our defense 
is only that, while we have tried to present a systematic treat- 
ment of the teaching-learning situation, we are also aware 
of certain predilections which color our anchor-points. 

In the behavioral sciences, final truths are notable by their 
absence. Because of this, certain assumptions form points of 
departute> While we hesitate to call these “basic” assump- 
tions, a statement of the beliefs wall help in clarifying the 
development of our positions. One assumption is that change 
is inherent in all education. A second is that traditional 
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inetKods of coping with change arc no longer adequate-- 
status research is being supplemented with power research. 

As technological materials develop at a more rapid rale than 
ever before, a need for a tedmology of human learning b<^ 
comes increasingly evident. The educational psychologist is 
likely to become a psychologist-engineer. Not only must 
there be improved articulation between the realms of the 
educational psychologist and the experimenter, but the edu- 
cational psychologist must be willing to include “foIloW-up” 
in his area of responsibility. He must become truly practical, 
in that his lecotmnendalions must be worthy of the class- 
room test. 

The teacher, even in an age of progressive education, is 
an extremely important controlling factor. If humanity is 
not to become victimized by the products of science, humans 
must utilize these products intelligently. Tl\c teacher must 
be able to aid his pupils not only in becoming happier social 
beings, but also in coping with an ago of science. Merely 
developing psychological strengths to endure, to maintain 
stability, begs the question. There must grow a technology 
of education which will permit teachers lo place learning in 
the category of tlie teclmologically implemented. 

While the debates may rage over just how far the teacher 
ought to be prepared as a professional educator, there is 
rather general agreement that today's demands are pressur- 
ing teachers to “prove up” as never before. No one would 
suggest that teaching is ever going to be easy. But It just 
makes good sense to make available to teachers a way of 
entering the profession with a confidence that they are con- 
versant with an approach that will not make it necessary for 
them to rely ^y on precedent, trial and error, and their 
personalities. They should not be required to go over the 
same ground that their predecessors have trodden, unless 
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the “tried-and-true* have stood more than the test of time. 

This book is based on the professional theme, that is, the 
idea that the teacher of the present and the future must be 
not only a technician, following recipes, but he must be 
equipped to discover his o\vn commimicating techm'ques. 
Merely to add more courses to the teacher-training curricu- 
lum seems a poor approach to professional qualification. 
Teacher preparation ought to include instruction and prac- 
tice in what may be called a science of teaching. According 
to this viewpoint, the teacher ^vill become not only a creator 
of learning environments, but a manager of educational 
media. This means that he will be manipulating observable 
variables, to enter more directly and systematically into the 
teacher-learner situation. 

Under the suggested strategy, the teacher does not take 
refuge in the pupils’ individu^ differences; be merely re- 
fuses to accept apparent limitations as actual ones until the 
most efficient means available for change have been tested. 
(We do not claim to have furnished the teacher with the 
most efficient tools; but we do say that he ought to have at 
his disposal a means to compare our suggestions with others.) 
The teacher, according to this approach, does not take refuge 
in the growth of creativity as a subterfuge for failure to teach 
subject matter. But creativity, little understood as it seems to 
be, may also be subjected to various criteria. The term should 
not become a vague catch-all. 

While the book treats teaching machines as czurent aids 
to teaching, it is to be hoped that our discussion presents 
them in a sound perspective, and not as a panacea. Since 
the development of programs and machines have become an 
important phase of current trends in education, a discussion 
of their uses and limitations is considered necessary. 

It is obvious that our greatest indebtedness in developing 



the psychological portions of our effort is to Professor B. F. 
Sldiuier, Harvard University who has labored so long and 
efiecdveW in creating a ftnitfral system of beliavioral analysis. 
^Vh^le our debt to Professor Skinner is inestimable, it should 
be clear that he is not responsible for out interpretations and 
departures, which were made at times more on the basis of 
convenience than on technical accuracy. AU outstanding 
contributors such as Professor Skinner siiffer the depressing 
surprise of being misunderstood by those with different his- 
tories, problems, and viewpoints. We hope that our inad- 
vertent distortions can be tolerated within the intent of our 


aims. 

Most books are probably initiated by some critical inci- 
dent In this respect we owe our gratitude to Harlan Koch, 
Dean Emeritus of The University of Michigan- Dean Ko<h 
several years ago posed the question that set the stage for 
our efforts. He asked, 'TVhat is the substantial knowledge is 
education, the knowledge that can be used by teachers witii 
a high degree of conBdence?" His question crystallized our 
quest and stimulated the entire work. We hope to have con- 
tributed toward an answer to Dean Koch's question. 

In the fall of 1960, during an invitational meeting on the 
new media, sponsored by the American Association of Col- 
leges for Teacher Education, Professor Edgar Dale of The 
Ohio State University was a leading contributor. In the meet- 
ing he presented the rudiments of our perspective that is 
developed in Part II of the book, and which we heUeve is 
a fundamental phase of the whole approach. We owe Pro- 
fessor Dale our gratitude for providing the basic idea which 
made the building of our educational viewpoint possible. 

The almost-dafly contact with William Clark Trow, Pro- 
fwsor of Psychology and Education at the University of 
Michigan, provided the kind of support and encouragement 
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to our way of thinking that sustained our efforts to complete 
the woric. Professor Trows unusual flexibility and tolerance 
for new ideas are inspirational testimony to the fact that, 
although one may near the age of retirement, he can remain 
pliable and creative in both ideas and attitude. 

From Arthur P. Coladarci, Professor of Psychology and 
Education at Stanford University, we borrowed the idea of 
the teacher as hypothesis-maker. His idea is one of the basic 
thoughts of the book; and it led to much of the reflection on 
the role of the teacher as we have perceived it, and to the 
treatment on classroom research. 

And we wish to thank all oxir students of educational psy- 
chology who have plied us with challenges and disturbing 
questions which led to a critical inspection of the present 
status of the field. 

We make no definite claim that the psychological state- 
ments which we have selected are tried and proved. Indeed, 
current research suggests that some of our chosen principles 
may be somewhat doubtful. Yet, it is not the piupose of the 
authors to defend any set of learning principles as final. 
Rather, our intent Is to describe an approach that is more 
systematic than found in eristmg texts. We believe that other 
sets of learning principles could be substituted for the one 
we have described without negating the central thesis of the 
book. 
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PART ONE 


CHAPTER 1 

The Problem 


Many years ago education was a luxury. Today the very life 
of civilization may depend upon how problems of education 
are handled. In these United States public education is 
weathering its severest storm. Sweeping changes in teacher 
training, in public school curricula, and in methods of in- 
struction are demanded. Suggestions for reform are legion 
— and, of course, as diverse as the philosophies underlying 
them. Yet, a common element can be discerned in the multi- 
tude of criticisms, attacics, and counterattacks that have 
emerged in the postwar era. The urgent need for greater ef- 
ficiency in teaching has been a matter of concern to nearly 
all commentators. Improved efficiency is necessary, if for no 
other reason, because of the increasing complexity of the 
knowledge and skills required for survival itself. 

Inefficient teaching methods are particularly disastrous 
at a time when society is in a state of rapid change. Tech- 
nology is currently altering the quality of everyday life in 
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ways that could not have been foreseen even a few decades 
ago. With the gradual extension of automatic controls, some 
human sluUs are becoming obsolete almost ovemi^t while 
new needs of production are created with equal speed. It 
would appear that we mmt be prepared not only for con- 
tinuous change, but for the possibility of a constanUy increas- 
ing rate of change. 

Education cannot remain static under such conditions if 
it is to survive as a prime shaper of human destiny. What 
the cunent situation requires, above all else, is a compre- 
hensive approach to the problem of maintaining efficiency in 
an ever-dianging context, A new movement, based largely 
on the work of the “psychological engineer," has already be- 
gan to provide sooh an approach. It may ptctve in time to be 
one of the most significant developments in the history of 
education. tVhile the spotlight has been focused on its more 
eye-catching aspects (for example, the teaching machine), 
the full scope of the movement has received little public 
attention. 

The engineer-psychologist first came into prominence in 
the armed forces, where his job was to reduce hazards in 
military training and to minimize the time required for teach- 
ing special sldUs. In the postwar period he expanded his 
range of interest and was instrumental in develc^ing the 
broader field known as “human engineering." With the com- 
ing of Sputnik I and the arrival of the teaching nrnchine, the 
enpneer-psychologist has moved into the purview of re- 
searchers in education. He promises to have a marked influ- 
ence on education because of the kinds of problems he selects 
and way he goes about solving them. The problems with 
which he is coneemed can be aptly described as "power 
problems" because their aim is to determine how a given 
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situation can be manipuhted or controlled to produce a de- 
sired result. 

Until recently, the tj^ical effort in educational research 
has not been so much to increase elBciency in teaching and 
learning as to delineate the features of the learner which 
facilitate or retard learning. Traditional research in educa- 
tion can therefore be termed ‘status'* research; its purpose is 
primarily to describe, "Status research" can be thought of as 
a kind of map making; the aim is to chart an area so that its 
parts can be located and related within the map structure. 
(The map, which can function as a theory, does not have to 
be true in any absolute sense but merely serviceable as a 
took) Power research, on the other hand, is never merely 
descriptive. While it generally begins with a theory (or 
map), it is primarily concerned widi putting the theory to 
use in the solution of concrete problems. Hence, power re- 
search can be viewed as a logical extension of theory and 
can be used to test predictions deduced from the theory. 

It is appropriate to call the field developed by the en- 
gineer-psychologist "the technology of human learning," As 
the new technology grows, there is a danger that the educa- 
tional psychologist may increasingly assume the role of spec- 
tator raAer than that of active producer. A most embar- 
rassing result to educationists could be the discovery that 
the real experts on teaching and learning may arise from the 
ranks of learning technologists who have never enrolled in a 
single course in methods of teaching. Such a discovery might 
very well place limitations on some teacher traim'ng institu- 
tions as they are now organized. 

Two noticeable weaknesses can be discerned in the tech- 
nology of learning as it relates to teaching: (a) the lack of a 
comprehensive viewpoint on education to guide efforts in 



4 — PABT ONE 

the new technology, and (b) insufficient laiowledge of the 
nature of human learning as it pertains to school instruction. 
The educational psychologist can help to fill both gaps, first 
by developing a theory of teaching which can be used to 
guide research in the new tedmology, and secondly by lead- 
ing the way to improved methods of applying psychology to 
the problems of education. A new research front could be 
opened up, bringing the teacher and educational psychologist 
together for improving the effectiveness of instruction. 

In education there are few special techniques of applica- 
tion comparable to those in a field such as clinical psychology. 
Teachers rarely have sufficient trairring either in theories of 
psychology or in rigorous application to qualify them as pro- 
fessional persons. As Coladarci observes, professional be- 
havior amounts to the application of theory toward the solu- 
tion of practical problems. Clearly, education involves many 
practic^ problems o! a psychological draracter. 

In the years to come vve must expect teaching to become 
increasingly prescribed, planned, and organized rather than 
freewheeling and unplanned. The choice faced by the 
teacher, therefore, is either to accept prepared prescriptions 
externally imposed or to gain sufficient professional skill to 
make his own prescriptions. If he follows the former course 
he must remain content with a relatively minor role, forced 
upon him by the expanding use of mechanical and electronic 
gadgets; in short, he will b^me a technician. If he chooses 
to become a professional prescriber and diagnostician of a 
learning situation, then he is likely to increase his stratedc 
importance despite the growth of automation in education. 

When difficulties arise in classroom learning, it is always 
tempting to lay excessive blame on the traits of the learner 
raAer than on inefficient teaching. (These is much talk about 
individual differences, mostly for the purpose of classifying 
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students, rather than for understanding how conditions can 
be managed to bring about or diminish differential behavior 
and for determining which students are educable and to what 
degree.) The moral to be noted is simple; It is wise to ex- 
haust the store of things we can do to solve a problem before 
we attribute failure to something beyond our control. The 
authors believe that American teachers tend to blame such 
things as low I.Q., poor motivation, abnormal glands, in- 
security, anxiety, and the like, as ways of minimizing respon- 
sibility toward educating the child. 

The kind of status research that now prevails in education 
has highlighted traits of the student, as interpreted by scores 
on intelligence tests, aptitude tests, personality, interest, and 
achievement measures. Such research has resulted in em- 
phasizing the limitations of the teachers influence on the 
student. Under these conditions, the teacher is probably 
justified in having a slightly negative attitude toward re- 
search because much of it does not help him in performing 
primary tasks, concerned with doing those things that will 
help pupils reach goals more efficiently than is possible with- 
out the teacher's help. 

The teacher is obviously dealing with a power problem; 
he wants to leam how he can improve his aid to the pupil. 
Any lack of such information in the annals of educational re- 
search may place the teacher largely under the control of 
tradition and quasi-scienb'fic practices. An obvious need is 
for a sound method of applying the knowledge of related 
fields, such as psycliology, to teaching. 

It is sometimes said that teaching will never become scien- 
tific because human learning is too complex, too dynamic, 
too difficult to measure and control to come under scientific 
scrutiny. To support this claim it would be necessary to have 
a representative sample of ali possible research methods and 
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to demonstrate their inappropriateness to human learning. 
Since no such demonstration has been even remotely ap- 
proximated, it is not reasonable to accept the argument that 
teaching cannot be scientific. 

Those who have created and nurtured educational psy- 
chology have described the facts of human development, 
pointed up the generalizations in learning theories, discussed 
the importance of mental hygiene, identified the features of 
tests and measurements, given findings of group process 
studies, covered the psychology of motivation, and sprinlded 
die whole with short case histories, anecdotes, and homey 
illustrations. But less effort has been exerted in trying to de- 
velop a most essential function of any applied area — a sys- 
tem for putting the knowledge to work, a system that can be 
used efficiently by teachers in daily practice. 

Most textbooks do not contain much direct information on 
methods of application. It is generally assumed that once 
the knowledge is provided, a sizable transfer will be made 
into classroom teaching. A second possible assumption is that 
courses in teaching methods and practice teaching are largely 
^ven for helping students get a taste of reality, which really 
means a taste of the status quo. Such sampling is quite useful 
but it does not necessarily provide the bridge of application 
between psychology and education. The simple fact is that 
such a bridge has not yet been built. 


THE MEANING OF AFPUCATION 

The full meaning of the word application does not seem to 
ave teen well developed in the language of educational 
° Vagueness in meaning seems logically related to 
e act that technjques of application are yet to be de- 
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veloped. We sometimes hear statements similar to the fol- 
lowing: 

“I have come to the conclusion that learning theories have no ap- 
pUcaiion value for the teacher.* 

“Gestalt concepts are particularly applicable for understanding 
group dynamics." 

“Educational psychology has little applied value because it is too 
abstract” 

“Knowledge of tests and measurements ought to be the most ap- 
plicable segment of educational psychology.” 

It seems clear that application should assume an important 
place in the technical vocabulary used in the field. 

But to apply an idea is not the same as to apply a material 
tool. Just what happens when knowledge in one area is taken 
to another discipline and put to work toward the solution of 
practical problems? Careful consideration of the question 
will suggest that the above statements may have little rele- 
vance toward clarification of our term application. 

The following illustration suggests how a general statement 
may be processed to help solve a practical problem. We know 
that it is more difficult to push a blunt, heavy wire through a 
piece of cloth than it is to push a sharp needle through it. 
Similarly, we know that snow shoes will allow us to walk over 
snow without sinking far into it Total body weight is spread 
over a larger area of snow than when we are wearing ordi- 
nary shoes only. In the case of both the blunt wire and the 
snow shoes, pressure is distributed over a large area, pro- 
ducing less penetrating power, or pressure per unit area. In 
physics the general statement is condensed as: P mean- 
ing that pressure equals total force (such as body weight) 
divided by the area (shoes) to which the force is applied. 
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Can this principle be transferred to another practical situ- 
ation? Suppose a skater has broken throu^ thin ice and is 
unable to climb back onto the surface, A nearby stack of 
lumber contains long* broad boards, while another stack con- 
tains long, nanow boards. If we are thinking properly and 
do not let overwrou^t emotions control us, we can act in 
harmony with the general principle, above. For example, we 
may grab two long, wide boards and push them to the edge 
of the break and use a long, narrow one for pulling the skater 
into the wide ones. 

Deriving an Operating Rule. How has the rescuer applied 
the pressure principle? He could have used it in a conscious 
and deliberate way by "thinking out" the relationship be- 
tween the principle and the concrete situation. On the other 
hand, he could have recalled a special rule he bad learned 
before. His memorized rule mi^t have been stated; *If you 
want to rescue someone who has fallen tbrou^ thin ice, get 
wide, long boards, scoot diem to the edge of d3e hole. Then 
take a pole and maneuver the victim to the boards and pull 
him from the water." Such a rule is an example of wbat we 
call an "operating rule." 

Notice the difference between the two cases. In the first 
case, the person works from knowledge of the general prin- 
ciple to the operating rule; we say that he has made or ctc- 
ated the operating rule from the general principle. In the 
second case, he has remembered the operating rule and used 
it directly. An operating rule, like a cookbook recipe, is very 
s^rific and can be put into practice only under certain con- 
^ions. The important point is that a general principle can 
be to create a number of operating rules. Merely de- 
pending on the recoil of operating rules alone may not sufBce, 
especially when there are unusual conditions in the problem 
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situation. An operating rule is a narrow prescription that is 
useful only under particular circumstances. 

It is better to learn how to diagnose complex situations so 
that a prescription can be made to fit the case than it is to 
depend only upon memorized rules. A teacher who goes 
“strictly by the book** will experience many frustrations be- 
cause the actual situation is rarely just as the book indicates. 
The most economical and professional method of meeting 
problems of teaching is to use appropriate criteria for diag- 
nosing the learning situation and deciding which tools should 
be used for prescribing an intended improvement. 

There is one kind of situaUon, of course, in which the use 
of memorized rules is needed. It is the emergency situation, 
where an immediate physical danger is involved. In order to 
meet such exigencies it is best to get special training (drill 
In the use of operating rules applied or performed auto- 
matically, as in case of fire d^J). The ma;ori^ of teach- 
ing problems, however, allow time for reflective thinking. 
Yet the teacher often is not equipped to make the appro- 
priate analysis effectively. 

As indicated earlier in the chapter, the average teacher 
can hardly be said to measure up to the criteria that define 
professional behavior, particularly as a professional psy- 
chologist. A typical teacher will take one undergraduate 
course in general psychology and one course in educational 
psychology. Both are overviews or surveys on the introduc- 
tory level. The kind of specialization in psychology that one 
needs to insure professional competence is seldom found 
among educationists below the doctoral level. Those who do 
reach that level generally turn out to be specialists known as 
educational psychologists, school psychologists, or special 
counselors. Proper training, however, should be provided for 
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the average teacher so that he can buHd his own methods 
of instrucUon; he should be the architect of methods ratl^r 
than the blind foUower of ready-made techniques. Yet, be- 
fore the teacher can devise his o^vn methods he needs to 
Vnow how to examine psycholo^jal theories critically— to 
delve into basic principles, to understand their development, 
and to leam their scope and limits of application. 

COOKBOOK VERSUS PROFESSIONAL 
MODES OF APPUCATION 

We have seen that the term application can have meaning 
in two different sets of activities: (a) the “cookbook” or 
technician mode, in which operating rules are made by some- 
one else, while the technician applies them without adequate 
understanding of how they were developed; (b) the "pro- 
fessional mode,” or the creation of operating rules irom 
knowledge taken from related disciplines. The most impor- 
tant difference between the two modes is in the “why 
knowledge” that supports the professional method. 

The operating rule or Cookbook recipe” is the only kind 
of ocrbcl fcnoicledgc thot Is applied direcilij to practical 
problems. To apply a verbal expression is to translate sym- 
bols into action in an appropriate context, “Pour one cup of 
sugar into a mixing bowk” These words are translated into 
action quite easily, and so we say that they allow for direct 
application. 

But some verbal expressions cannot be directly applied 
because the expressed principles are abstractions, not repre- 
SOTled completely by any real situation. We cannot see a 
simaliOT that is represented by “piessuie equals force di- 
Mded by area.” In order to apply the principle, w'e must first 
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derive an operating rule from it. In this particular case, the 
derived operating rule might assume the form of the follow- 
ing statement of specific directions: “Notice that a ping-pong 
ball is crushed when one adult steps on it But place one 
hundred ping-pong balls on the floor, closely and uniformly 
spaced, and place over them a large piece of heavy plywood. 
Now notice that the same adult can step upon the plywood 
without crushing any of the ping-pong balls.” The profes- 
sional person has the training that helps him to create op- 
erating rules from abstractions or general statements. 

Sources of Operating Rules. An operating rule may come 
from trial and error, from loose speculation, superstitution, 
tradition, or from wild hunches or intuition. On the other 
hand, it may be based on logically sound implications from 
facts and theories. An operating rule that is found in a well- 
developed discipline, and which is carefully derived from 
adequate knowledge, is more useful than a rule which is less 
soundly based. It becomes a link in a chain of knowledge 
between a field of inquiry and a practical enterprise. This 
link is the basis for fertilization between theory and practice. 


PROCEDURE 

This book is based on the theme that teachers should be 
able to create their own operating rules for teaching. The 
process of producing teacher-created operating rules should 
be rational, deliberate, and systematic. We shall call this 
idea the professional theme because the behavior guided by 
such a theme assumes the features described as professional 
in the preceding section. 

The behavior of teachers and the content of texts in edu- 
cational psychology suggest that the professional theme is 
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not always well implemented. VVben educational psychol- 
ogists exchange serious thoughts on flie value of current 
courses in educational psychology they include such points 
as the following: 

a. Students do not seem to appreciate the importance of psytiolog- 
ical theories to education. 

b. Theories of learning seem to have little value for the teacher. 

c. Bright students tend to rale course content as repetitious, plati- 
tudinous, nonsubstantial, and too obvious to be informative. Texts 
are too long and are inadequate as sources of professional guidance. 

d. Rektionships between ^ucation and psychology are not clearly 
established. While the two fields are obviously connected by over- 
kppisg inteiests, the specific links that would be most helpful to 
teacben are not well delineated. 


A common element r unnin g throughout most items of criti- 
cism of educational psychology is the weak application value 
of the content If the teacher fails to reach the point of dem- 
onstrating the value of psychological claims, then the crite- 
rion of application has not been fully reached. 

The foUowing phases point up the coune of action fol- 
lowed by this bwk. 


Phase L Identify an educational problem withio an educational 
perspective. 

Phase II. Analyze the probkio to detennine the nature of its de- 
mands. 


Phare IIL Esublish standards of apph'cation to agree with the de- 
mands of the problem. 

^^^^^lect those psythological concepts that logically meet 


toS psycholoff'cal concepts to build an ideal answer 



The Problem — 13 

Phase VII. Identify tentative operating rules as the results of prob* 

Jem analysis. 

Phase VIII. Test the tentative operating rules in the educational 

setting. 

Phase K. Retain operating rules that survive the test 

Later chapters illustrate how the nine phases are developed. 
Let us now clarify the meaning of each phase. 

Phase I. Identify an Educational Problem Within an Edu- 
cational Perspectioe. When something is put to use there is 
always some task or problem to which it is applied. Applica- 
tion, therefore, has its origin in a problem or a task. In our 
example, the wooden boards, per se, did not constitute ap- 
plication in the rescue attempt The boards were instruments 
only because there existed a problem or task in which they 
could be used profitably. Knowledge of only the formal fields 
of psychology without knowledge of the problems of educa- 
tion is insufficient for equipping us to apply psychology to 
teaching. Hence the logical beginning in building a method 
of application of psychology to education lies in the problems 
of education. 

A problem or task finds its meaning in the larger context 
of which it is a part. Suppose we are given the following 
statement: “The task here is to tighten spring c by turning 
key No. 3 to the right until a clicking sound is heard.” We 
know the meaning of every word in this statement. Yet since 
there is no indication of Ae context, we do not grasp much 
of the statement’s significance. The situation could be the 
occasion for winding a toy, for winding a clock, or for pre- 
paring a detonating device. The meaning of the specific prob- 
lem increases as the perspective of the situation broadens. 

What does it mean to provide context for an educational 
problem? It requires a point of view or perspective on some 
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slgniiic3nt phase of educatfon. The viewpoint should include 
certain values and aims and should indicate some direction 
that the learner should follow. A significant slice of philos- 
ophy is needed in order to provide a context which will en- 
large the meaning. 

Phase n. Analyze the Problem to Determine the Hature 
of Ur Demands. The problem determines the lands of tools 
wUch will be needed for a successful solution. This general 
rule can be easily illustrated. If the problem is to find out 
what IS wrong m a radio and to repair it, then a certain set of 
toots IS more appropriate than another set. If the task is to 
make three typed copies of a letter, then different tools are 

^ b appropriate if its features have the 
specificattons required by the tosh 

Se mTal ,1? '“"Of i”P”- 

o« we ^ the demands of the educational problem be- 

chunToriv^y Ue"cL3 &<>", some 

-css, shar^™s^- 2^ '"o'" T‘ °f “ '-‘-d- 

of requirements are Ae t statements 

Meet the Demands. ^fderntmX^f: 
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ments can be clearly specified as a result of analysis of the 
problem, then those requirements should be useful in select- 
ing promising tools from psychology. The fact that psycho- 
logical concepts have different properties suggests that they 
serve different functions. It is tK>th desirable and reasonable 
to try to determine which functions can be expected of a set 
of concepts. We may note those successful uses they have 
served in the past and examine them for other properties. 

Phase V. Use the Psychological Concepts to Build an Ideal 
Answer to the Problem. Once a Idt of tools has been chosen, 
the obvious thing to do is to put them to work. Concepts 
chosen should function as a point of view about behavior, or 
they should at least provide a means for stating the practical 
problem in terms of a psychological meaning. It must make 
sense when the technical words borrowed from psychology 
are used to express the problem. 

But we must go further than to just assign the concepts in 
a meaningful way within the educational setting. We must 
attempt to use the borrowed p^chology in such a way that 
an ideal answer to the practical problem is derived. If the 
psychological tools or concepts are inappropriate, then the 
attempt will be cumbersome and nonfunctional. If the psy- 
chology suggests a logical answer then the standards chosen 
in Phase IV gain in application value. (The "ideal solution” 
is only a tentative candidate for an adequate solution; it must 
be put to the test) 

Phase VI. Use the Ideal Answer as a Tool for Analyzing 
Educational Functions which Contain the Problem. This is 
the critical phase. We may now compare actual situations 
with the ideal answer or temporary model. Differences noted 
between the actual situation and die ideal or model provide 
a basis for making operating rules. We use the model to 
analyze current teaching practices and then locate changes 
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which can reduce differences between model and problem. 

It is a necessary condition that the suggested changes can be 
tried in the practical setting; the tentative operating rules 
must be applied. 

Phase MI. Identiftj the Tentative Operating Rules as the 
Result of Analysis in Preceding Phases. The only new aspect 
added in this stage is an ordering of the operating rules so 
that they may be conveniently tested. When the model has 
been used as in Phase VT to analyze the actual situation, then 
the operating rules will have been formulated in the language 
of ps)'chology. As a result, the testing phase is brought into 
the realm of the teacher's activities. 

Phase Vni. Test the Tentative Operating Rules in the 
Educational Setting. One purpose of our approach is to de- 
velop operating rules that can be tested by the teacher. We 
further expect to describe a process by which the teacher 
can demonstrate valid implications from psj’chology. NVhen 
the teacher can analyze a leaching problem, select appro- 
priate tools from other Selds, and use those tools to develop 
tentative operatiog rules to be tested in teaching situations, 
he win have arrived at a genuine professional level. 

Phase K. Retain Operoting Rules that SuriHce the Test. 
When nearly all the teachers who test a given operating rule 
find it to be supported by test evidence, the rule should then 
become a relatively pennaDent part of die guiding principles 
in teaching. Relatively pertnanent” is indicated because no 
one can guarantee just how stable a rule will be throughout 
the many changes that talce place over a period of time. All 
operating rules are tentative, but those surviving tests in a 
variety of conditions will be the more permanent ones. 

Among the more important advantages of a systematic 
process of application are the following: 



The Problem — 17 

a. The professional competence of the teacher will prob- 
ably rise because the approach should help him to translate 
theory into practice. Theory should therefore become an ac- 
cepted basis for decision making. 

b. At present, much of educational psychology suffers 
from a lack of substantial knowledge that can reliably sup- 
port certain ways of managing learning. This may be due to 
a lack of ready means of translating knowledge of psychology 
into operating rules. It is hoped that the approach described 
here will help in determining more substantial knowledge 
which has application value. 

c. A systematic method of application should promote 
development of educational theories. While education de- 
pends upon other disciplines in certain ways, it contains 
enough that is unique to merit its own theories. Although 
theories of education already exist, there seems to be a lack 
of ferment in defining the role of the teacher, in clarification 
of teaching functions, and in fixing the proper place of con- 
trol in effective teaching. 

A concerned and perhaps even an anxious awakening 
seems to be needed to stimulate action for the wise manage- 
ment of the products of technology as related to education. 
One danger in the rapidly growing teaching machine move- 
ment is that it may never develop beyond a few narrow tech- 
niques which may be widely adopted without regard to 
ethical and psychological consequences. The behavioral en- 
gineer may suddenly loom on the horizon as the logical per- 
son to “take over” teaching because of his development of 
means to increase learning efficiency. Value orientations and 
must come to the fore to place technological 
developments in proper relation to other aspects of educa- 
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aon. It is possible that the dormant status of some ph^es of 
educadon may encourage the adopaon of radical changes 
widiout awareness of d^gerous consequences. 
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CHAPTER 2 


Analysis of a Teaching Problem 
in an Educational Perspective 


Tke road to making useful operating rules begins with a 
practical problem. Trying to apply prindpJes of psychology 
to teaching without first locating a leaching problem is like 
trying to apply paint to an imaginary house. The first step, 
therefore, is to locate a specific question or difficulty. One 
important question in education can be stated as follows: 
How can the teacher help students acquire subject matter 
efficiently? Not only do teachers accept the question as an 
important problem, but it is also the basis of much current 
criticism of education. Tlie charge of a lack of progress in the 
efficiency of teaching has gained such intensity that educa- 
tors have been forced to recognize the problem with grave 
concern. Whether or not the charge is valid cannot be de- 
termined by verbal rebuttals, but only through exhaustive re- 
search efforts. 
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An Educational Perspective. Mtei a problem has been 
chosen, the next step is that of providing sufficient contot 
for viewing the problem in a meaningful perspective. The 
context will be only partly developed here because it will be 
expanded in greater detail in Part II of the book as a prelude 
for the analyses of teaching practices. 

Let us consider the purpose of teaching content as having 
four phases: 

a. Acquiring information is that stage in which the learner 
comes in contact \vith the new facts, terms, principles, and 
theories in the subject matter. Unless the pupO succeeds in 
acquiring the necessary information, he cannot be expected 
to manipulate it criUcally and creatively, nor even to use it 
effectively in practical situations. 

b. Using the information is the stage of putting the in- 
formation to work toward solving problems that exist outside 
the subject matter itself. Most viewpoints on education ac- 
cept the view that the learning of subject matter should have 
some value for meeting problems in everyday living. While 
there are differences of opinion as to the degree to which 
school learning should meet the standard of practical utility, 
virtually all thinkers on education agree that information 
holds a significance that extends beyond the mere acquiring 
of it. 

c. Analysing the content critically is a valuable phase for 
deepening the learner’s understanding. Skill in making 
searching analyses provides the pupil with a measure of self- 
confidence because it places him in a more commanding role 
in relation to the subject matter than docs mere acquisition 
of information. Fruitful analysis requires a skill that seems 
to bring its ow-n reward by tevealing considerations of con- 
tent that previously were not apparent. Somehow the act of 
lintlmg imperfections in a topic seems not only to help bolster 
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the learners self-confidence, but to stimulate attempts to 
improve that which is being analyzed. Thus, important func- 
tions of analysis are clarifying the nature and significance of 
a subject matter and preparing the way for posing new and 
searching questions. 

d. Manipulating the content creatively is a goal phase that 
has perhaps given the learner his greatest feeling of satisfac- 
tion. Our perspective of content learning asserts that move- 
ment toward creativity should be stimulated as early as pos- 
sible so that the learner can experience the most intense 
reward available in the educative process. Early satisfaction 
in creativity is believed to be the kind of stimulation that 
will sustain the growth of learning throughout the productive 
life of the person. Not all learners produce high-level crea- 
tions, but it is believed that all learners can develop the kind 
of behavior that predisposes them to create, with conse- 
quent satisfaction and sustained learning effort. 

Our perspective indicates that the teacher s problem, as 
limited by our definition, is contained largely in the first 
phase of learning — acquiring information. The problem oc- 
cupies only the initial corner 0/ education in subject matter, 
but it sho^d suffice to help in illustrating an approach to the 
application of psychology to teaching. 

Analysis of the Teacher’s Problem. The purpose of this 
analysis is to show which kinds of psychological tools would 
be most promising for use in dealing with the problem. Some 
tools (concepts) in psychology are more useful than others 
for attacking the chosen group of teaching difficulties. A 
careful inspection of the problem should help in selecting the 
more promising concepts. The point of all this reduces to an 
axiom which provides an important support for our effort: 
The appropriateness of any tool is determined by the needs 
found in the problem to be solved. If the problem is to 
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change a tire, then only tools %vith certain qualities can ^ 
used e0ectively. Analysis of such a problem is quite simple 
and easy, for the needs are readily discovered. Likewise, 
analysis of the teaching problem is undertaken in order to 
determine which needs are to be satisfied. 

Of what value is the analysis of the chosen teaching prob- 
lem? Instead of trying to answer in the abstract, we shall 
proceed to examine the problem and to identify the kind of 
decisions that can be facilitated by analysis. 

Analysis of the Problem. There arc three phases involved: 
defining key terms; identifying the assumptions on which 
the problem rests; identifying the facts central to the prob- 
lem. A final task will be to Uc the definitions, assumptions 
and facts together to describe the land and form of psycho- 
logical knowledge which seems to be needed to develop use- 
ful operating rules. 

Defining the ketj terms. Let us first repeat the statement of 
the problem and underline the tenns in that statement which 
seem to warrant special treatment “How can the teacher 
help the pupil acquire subject matter cfficicnffy?* Special 
definitions are in order when processes such as analysis, 
measurement and evaluation are involved. Let us proceed 
with the key terms in our problem. 

Acquire. The meaning of thk term is rooted in both a 
process and an outcome of education. As a process “acquire” 
refers to the presentation of course content plus the reactions 
of the learner leading to a demonstration of proof that learn- 
ing has occurred. There are two common standards used to 
measme acquisition. They consist of tests of recall and rec- 
ognrtion, Recall tests require flie learner to supply a sample 
of material to which he has been exposed. A recognition test 
reqi^s the learner to identify one or more correct ans\vers 
embedded in a set of answers furnished by the test item. 
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Correctness is the degree of correspondence between re- 
sponses or answers chosen by the learner and those listed in 
a key as most appropriate. 

Efficient. This term is concerned with the teacher’s effect 
on the pupil in the acquisition process. The teacher influences 
efficiency when the things that he injects into the acquisition 
process save time and effort for the student in reaching the 
goals of recognition and recalL 

Help. To help a pupil is to stimulate him to behave in a 
way that represents desirable educational outcomes without 
negative effects on attitude and motivation. 

The terms pupil and teacher need no special definition in 
the present analysis. 

Important Assumptions. Every query rests on certain as- 
sumptions. If an assumption is false then the intent of the 
question is not compatible with the facts. Our teaching prob- 
lem rests on two assumptions: 

a. The first assumption is that the teacher can do some- 
thing to help students acquire subject matter. Such an as- 
sumption is important because, for one thing, it is used in 
hiring teachers. If the assumption is false, then it would be 
appropriate to redefine the things that teachers are expected 
to do. One of the most significant tasks facing education to- 
day is the clarification of the teachers role. We shall have 
some suggestions concerning role clarification in a later 
chapter. 

b. A second assumption, which follows from the first, is 
that how the teacher behaves makes a difference in the 
pupil’s learning efficiency. If this is true, then some things 
that the teacher does may lead to positive results, while other 
forms of action may bring negative or neutral outcomes. 
“Positive” and “negative” refer to the kinds of changes in 
behavior actually occurring in the pupil as compared with 
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changes which the teacher has tried to help the pupil estab- 
lish. A “positive” change is movement toward a goal, while a 
“negative” change arises from strengthening of behavior that 
is incompatible with the educational aim. 

c. Facts. A worthwhile analysis of any practical problem 
must emphasize certain facts- Only from the study of im- 
portant facts can a clear view of the nature of the problem 
be seen. The demands of the problem should determine the 
useful properties of lire psychological tools. 

The aim of the teacher is to help the pupil change his he- 
havior along certain lines. It is not enough to identify be- 
havioral change as the goal. We must be more specLGc and 
locate the kinds of change that teachers try to promote. These 
changes may be classed as follows: 

a. Helping the pupil acquire new waijs of behaving. Some 
of the ways used by teachers to bring about new ways of be- 
having can be identified In everyday language. They explain, 
demonstrate, provide hints, encourage ^e pupil to try, ver- 
bally approve correct performance, assign homework, and 
the like. Each of these dungs is often done in the hope that 
acquiring new behavior will be facilitated. 

b. Helping the pupil strengthen behavior tnhich he ol- 
ready shows but expresses in a precarious or weak way. \Vhen 
the teacher helps pupils to build skills in reading, ■writing, 
compulation, and spelling, be is achieving the present goal. 
While the teacher explains, demonstrates, encourages, gives 
hints and in other ways seeks to improve skills as well as to 
increase acqxmition, there is a special class of additional 
things that teachers do for skiU building. They provide condi- 
tions for practice and inform the pupil how he can alter 
^ecific acts or movements or symbolic responses to increase 

^ '^®^*^hers give the learner information that is usually 

detailed and is often accompanied by suggestions to the 
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pupil as to how he can judge his own performance and alter 
it accordingly. The aim of slcill building is efficient per- 
formance. 

c. Helping the learner weaken undesirable behavior. 
While this is a part of skill improvement, it deserves special 
mention because it can be a desirable goal without involving 
skill. The teacher tries to discourage, for example, immature 
and inappropriate habits which annoy others and which in- 
hibit efficient learning. Inappropriate techniques, however, 
are often selected by the teacher. The common practices in- 
clude mild disapproval, calling attention to the negative side 
of the habits, shaming, warnings, and reprimands. 

d. Helping the pupil to increase his self-control. The in- 
tent is to help the child act in an approved way without his 
being directed or commanded. Many teachers do not seem to 
have special methods to promote this goal other than ex- 
hortation, reminders, and warnings. They harbor a vague 
hope that with the getting of more knowledge and academic 
skills, the pupil will somehow succeed in acquiring self-con- 
trol. Often, much of this hope is invested in growth of so- 
cialization as a road to self-control. 

We have selected the above as aspects of the teacher’s in- 
tent Let us now try to draw together the facts under a single 
concept. We have noted before that the teacher s efforts are 
indicated by such terras as explains, demonstrates, describes, 
requests, and suggests. These actions are attempts to influ- 
ence pupils to change certain behaviors. Since the aim of 
teaching is to help the pupil through acquisition, strength- 
ening, weakening, and self-control, teacher influence has 
meaning in both intent and outcome. ^ 

A formal definition of "teacher influence” should help us 
move toward a clearer understanding of its connection with 
psychological terms. “Teachers influence” is defined as a 
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deliberate attempt to manage stimuli so that the learner 
alters his behaclor in some desired way. It should be clear 
that die meaning of "teacheTS influence” is rooted in the 
facts of teaching, in the things teachers try to accomplish, 
and in the ways adopted to realize goals. The following fea- 
tures of useful tools for getting at our problem are worth 
identifying specifically. 


PROPERTIES OF TEACHER’S INFLUENCE 

Observable Operations. The diings that teachers do to in- 
fluence students should be observable. ^Vhen a stimulus is 
observable it has an effect on some sense organ such as the 
eye, ear, nose, and sldn. Things that teachers do which in- 
fluence must have some effect on the senses of the students, 
else they do not qualify as effective stimuli. 

Deliberate Manipulation. Some actions of the teacher axe 
not under his conscious control. An example of such an ac- 
tion would be a facial tic. We may say that a tic is not some- 
thing that a teacher deliberately uses to influence the student. 
We rule out unconscious actions on the part of the teacher 
from the meaning of “teacher s influence” because the main 
interest here is toward controlled application of psychology. 
Those positive effects of teaching &at are beyond the con- 
scious control of the teacher furnish an index of the nonpro- 
fcssional activity of the teacher. There are those who believe 
that the teacher’s influence is entirely a matter of nonde- 
liberate, unconscious, and uncontrolled behavior by the 
teacher. Does it follow then that rational, articulate, and 
controlled attempts to influence pupils are a waste of time? 

tia^m ^ that teachers should be selected mostly on 
the basU of their personahty trails. Our claim is that effective 
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teaching is largely a product of deliberate, rational, and sys- 
tematic decision making. 

“Deliberate manipulation” also points up the fact that 
teachers also consciously control things to influence the pupil. 
For example, a textbook can be manipulated or controlled in 
a variety of ways by the teacher- He may use it to stimulate 
careful reading, for critical analysis, and for dealing with 
practical problems. Or he may be so noncommittal on how to 
use the book that most pupils may fail to read it. We believe 
that some influences of the teacher which are presently “un- 
conscious” can come under deliberate control as the means 
for effective application are identified. It is conceivable, for 
example, that new techniques in the management of text- 
books — techniques that some teachers may now be using, 
but with only a dim awareness of important controls in- 
volved — may greatly increase their stimulus value for ef- 
ficient learning. 

Teaching functions are embodied in ways of stimulating 
the learner. We have noted that the stimuli in teaching 
should be observable and manipulable. It is important to 
show why the psychological tools must represent observable 
and manipulable things in the teachers environment. The 
next section is intended to make this clear. 

Why Some Principles Work and Others Do Not. When we 
put psychology to use in teaching, we are dealing with ver- 
bal expressions. We have seen earlier that a word cannot be 
directly applied like a material tool such as a screwdriver, 
hammer, or saw. A verbal expression however, can stimulate 
a person to act out something that the words represent or to 
make some overt reply. It is such a form of application that 
we are concerned with in building the bridge of application 
between psychology and education. 

A principle is a statement that is supposed to describe a 
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relaUonsliip between two or more Uiings that exist in nature. 
It is supposed to identify some uniformity. Sometimes one or 
more of the key terms may represent only presumed or hy- 
pothetical things, that is, ^ey may not be seen directly, but 
only inferred. A good example in psydiology of something 
infened is "motivation.” We do not see motivation. We infer 
it from the way one behaves. It follows that motivation is not 
directly manipulated by the teacher in a fashion similar to 
the manipulaUon of chalk, erasers, books, maps, verbal sym- 
bols (words), and the like. Motivation is the result of in- 
fluence brought about by marupulation of stimuli rather than 
by manipulating the motivation itself directly. To apply 
principles of motivation in teaching means to arrange condi- 
tions so that students want to act differently. The practical 
signiflcance of the problem of motivation lies in how the 
teacher can influence the student so that he behaves in a way 
that reflects a desire to learn. All "how” problems are re- 
solved by maidpulation of things in ways effectively suiting 
the aim. 

Let us examine some typical statements that are some- 
times presented as principles in educational psychology. 

a. All learning is motivated. 

b. Puipose serves to uniCy experiences in learning. 

c. A response becomes progressively less likely to occur as it is re- 
peated svithout reward. 

Can we determine why some principles are serviceable in 
solving problems and other principles faU to be useful? The 
quest should lead us to locale properties shared by useful 
pnnciplcs (as well as those features which contribute noth- 

I'’?’'”''™'- 'oolt => Ihe three prin- 

Ciplcs staled above. ^ 
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“All learning is motivated ” In what way can this state- 
ment be put to work by the teacher? What features does it 
have that either make it applicable or prevent it from being 
useful? The two questions should be answered in relation to 
the “teachers problem** as we have defined it. We have 
sho\vn two central features of tlie problem; observable opera- 
tions and deliberate manipulation. Now let us identify some 
specific rules that can be used to help us decide on the use- 
fulness of the principle which we are examining. 

Teacher influence is found in those actions of the teacher 
that stimulate tlie pupil. Our first rule, therefore, can be 
stated; The applicable principle should indicate or imply a 
form of stimulation. The principle “all learning is motivated” 
can be interpreted to mean that all learning is stimulated, 
making the terms motivated and stimulated interchangeable. 
An examination of motivation, however, reveals several dif- 
ferent reference points. Some psychologists use “motivation” 
to refer to a physiological stale such as hunger. Others use a 
mentalistic reference point, meaning that a motive is some 
conscious intent. Many psychologists, however, say that most 
motives are unconscious and arise from a psychic energy 
which causes behavior but which can never be observed it- 
self. Still other psychologists view motives as referring to 
environmental influences and therefore see the management 
of external stimuli as ways of motivating. 

The fact that the status of “motivation” in psychology 
lacks clarity and a standard meaning makes its application in 
teaching difficult unless it is borrowed from a psychology that 
restricts the meaning of the term, A difficulty, however, in 
the notion that all learning is motivated is that it is not a 
principle for action but a kind of definition. It says that what- 
ever learning may be it cannot exist without being motivated. 
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The real function of the principle should be to classify events 
called “learning" under a class of the “motivated- But since 
the principle does not do this, does not suggest a particular 
form of motivation, then it does not seem relevant to our first 
rule. 

Our second rule is that the stimulus operations must he 
observable. Since there are no stimulus operations that seem 
to be implied by the principle which we are aDal)’zing, the 
second rule cannot be satisfied by the principle “all learning 
is motivated." 

The Stimulus Operations Should Be Manipulable. This 
third rule is not satisfied by the principle we are examining 
because no stimulus operations can be deduced. 

We conclude that the principle "all learning is motivated," 
taken as an isolated statement, has little application value for 
the teacher when it comes to dealing wiA our chosen prob- 
lem (what the teacher can do to infiuence behavioral changes 
in pupils). It docs little good to emphasize the principle that 
all learning is motivated because there is noting in it that 
provides a handle and fulcrum for application. The handle 
which is called for by the selected teacher’s problem is some- 
thing that can be manipulated which can serve to stimulate. 
The fulcrum is the point or place of stimulus contact 
Roughly, our rules of application may be represented by the 
lever as a simple machine. 


f orm 

7 ^ 

FIGURE 1. Weight U moved (influenced} by monipuiotion of onn. 
("f" I» the fulcrum) 
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Figure 1 is a crude model to illustrate the meaning of ap- 
plication of a concept to a problem which requires the 
manipulation of somethingin the environment to change the 
behavior of the student. “AU learning is motivated” has no 
handle or stimulus for the teacher to grasp as a means for 
inducing a desired change. (Technically speaking, when a 
principle has no handle that can be controlled it has no ma- 
nipulable independent variable.) 

Let us inspect briefly the second principle, "purpose serves 
to unify experiences in the learning situation.” Does this have 
a handle? Yes, the intended handle is indicated by the word 
“purpose” because it is the thing that is supposed to bring 
about a change ("the unification of experiences”). 

Can this handle be manipulated by the teacher? The an- 
swer is "no,” because there seems to be no direct way of 
manipulating purpose. Apparently "purpose” in the principle 
refers to the purpose of the learner. The teacher cannot 
manipulate purpose as a stimulus object. He may do things, 
however, to influence the students purpose. This principle 
has little power for the teacher because there happens to be 
no handle at all, but rather, something that is influenced by 
other unspecified handles. Principles that use purpose as 
causes for behavior seem to be supplying something useful, 
but upon close inspection they turn out to be truisms or 
platitudes, in many cases. Many people probably accept 
them, but they provide no power for bringing about desired 
changes. 

Now, let us analyze the third principle: “A response be- 
comes progressively less likely to occur as it is repeated 
without being rewarded.” Where is the handle here? We find 
it by noting which term in the principle refers to the appar- 
ent cause of something. We see that the result of the cause is 
“a response becomes progressively less likely to occur.” It is 
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clear that when a response becomes less likely to be made 
by a given pupU then some change in behavior is indicated. 
\Vhat is supposed to be responsible for the change? We find 
the handle located in the latter part of the principle (al- 
though the causal term may be found in any part). The 
handle is “without being rewarded,^ which is presented as 
the something which brings about decreased chance of the 
response. Can rewards he manipulated by teachers? Cer- 
tainly, some kinds of reward can be controlled, such as words 
of approval, commendation, granting special privileges, and 
the like. While the slated principle does not specify the re- 
ward that is to be controlled, it does indicate the effect of 
withholding reward, that is, a lessening of the chance that 
the response will occur. Tlie principle, then, seems to have 
definite power for indicating how the teacher can deal with 
the problem of weakening undesirable behavior. It is clear 
fiiat rewards which are controlled by the teacher can be 
witliheld as well as presented. 


THE DIFFERENT KINDS OF PRINCIPLES 
FOUND IN EDUCATIONAL PSYCHOLOGY 

Statements presented as principles in educational psycbol- 
og)' seem to conform to no single pattern. They can be clas- 
sified in several ways. We shall sort them according to the 
ways in which they seem to function. It has not been estab- 
lished that principles ought to have aU the functions indi- 
cated. Let us merely idOTtify the different statements that 
are currently being treated as principles. 

rnneipUs lhal Funclion ns Dcfinilions. A deDnition is a 
s ement that is intended to provide a clear meaning of a 
worn os tenii. Meanings, Wever. arc delermined In an 
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arbitrary fashion and resolve themselves into decisions on 
how a term is to be used. In the sciences and other growing 
disciplines, it is often necessary to create new terms which 
have precise definitions. Also, many familiar words are re- 
defined for special purposes; in psychology, for example, 
many common words are given technical meanings. The fol- 
lowing instances of definitions used as principles are found in 
educational psychology: 

Learning is experiencing and doing. 

Learning is complex and dynamic. 

The first statement is a definition that states the components 
of learning, that is, the components which someone has 
decided should be so regarded. The statement seems to mean 
that when there is both experiencing and doing there is also 
learning because experiencing and doing compose or define 
learning. 

The second statement is another kind of definition. It indi- 
cates the qualities which have been assigned to 'learning.” 
The words complex and dynamic do not equal learning; they 
are only properties of it. Learning is the process and complex 
and dynamic indicate two features of the process. Therefore, 
the statement is not a complete definition. It does, however, 
serve to delimit and sharpen the meaning of learning; and so 
in that sense it functions as a definition despite the fact that 
it lacks completeness; that is, it fails to furaish words that 
can be fully substituted for learning. 

It is the opinion of the authors that definitions should not 
be treated as principles because the term principle should be 
reserved for those statements that can be verified by empir- 
ical evidence. A definition is an arbitrary rule concerning 
}jow a term is to be used. A principle, on the other hand, 
often starts as a hypothesis, gains support from observed 
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facts, and thereby is given the status of a “principle.” A prin- 
ciple depends on evidence to determine its validity. A defini- 
tion is made by fiat, decree, arbitrary choice. Its survival 
depends on whether people are vrilling to accept it and use 
it according to the original decree. Dictionary definitions 
amount to meanings that have gained some acceptance with- 
out guarantee that future arbitrary decisions will not be 
made to add new meanings that may supersede the old. 

Principles that Function as Truisms. A statement that is 
self-evident is a truism. The function of a truism is not an 
informative one, but it serves as a memorandum about some- 
thing that is deemed worth keeping in mind. It can be argued 
strongly that truisms ought not to be presented as principles, 
which should at least be informative and capable of being 
demonstrated. The following are examples of truisms which 
have been treated as principles: 


goals and methods of teaching should be geared to the de- 
velopmenul level of the learner. ^ 

by tie Icatnet 
"> bbB “'J '•bich sitisf). certain 

t, » >c»ni.g .asl u, ex,™, te he 


toS ^ beginning educa- 

ib It Stimula,.'^ supporting evidence in order to accept 

liwcr bbt it doer no, have 

gear the ntethodr ouLcWng 

nicnt "all soldiers are <nTV ° bice the state- 
viitually circular It <t example above is 

cucular. It stales that the learner wiU keep trying to 
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the extent that he values the goal. But what is the evidence 
that he values the goal? If we say that the evidence is found 
in how persistent he is in trying, then we have a truism that 
is circular because it amounts to this: A learner \vill keep 
trying to the extent that he keeps trying. Principles that func- 
tion as truisms are statements that are self-evident, that is, 
they are only pseudo principles. 

Principles that Function as Articles of Faith. The central 
value of articles of faith in science is that they serve as longi- 
tudinal stimuli, that is, they tend to sustain action in a certain 
direction. Prime examples of articles of faith are found in 
religions. Faith stimulates perseverance, which can be fruit- 
ful when the energy is spent on solving problems that add 
both knowledge and power to the reservoir of a culture. 

Let us examine just one article of faith that could serve to 
mobilize energy to bring about a revolutionary change in 
education and modem culture. The article is simply the 
belief that the average person has only a small fraction of his 
learning potential actually developed. There is no over- 
whelming evidence for such a belief. However its accept- 
ance by able researchers in education and learning could 
conceivably lead to discoveries that may eventually verify it 
If the point could be reached such that the learning potential 
of people could he increased tea-, twent)’-, or thirtySold, then 
the ensuing social revolution would make the current nuclear 
age seem a rather mild development. 

Principles that Function as “Static” Information. Perhaps 
the majority of statements treated as principles in education’s 
psychology can be classed as static information. We mean 
by “static” informaUon that knowledge which is meaningful 
to the practitioner but which has no applicaUon for him. It 
can be Relevant, that is, beside the point, or it can be quite 
relevant without adding any power in decision making and 
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action toward solving practical problems. Perhaps one rea- 
son why some able students in educational psychology ex- 
press discontent with course content is that they see much 
static information which either cannot be used in teaching 
or which has not been processed to the point where its use 
is apparent. 

Examples of static” information principles include the 
following: 


■ “ school achievement among students are related to 

individual differences in personality traits. 

The effect of a teacher on a pupff depends in part on the back- 
ground of both the teacher and pupil 

The fat principle is static to the extent that the teacher is 
unahle to use the mtonnaUon to make any practical decision. 
Uio statement is too indeBnite to be functional. Secondly, if 
P»sonaIity traits of 
an area in which 

mw ^ vocally no power. Although the teacher 
SvW J P°"P from such 

S ■aa^a meauiugful if it 

indicated which traits inHuence school achievemefa 

Ofa”s lack H'’* “"maUve and instrumental. 

rrreUahir 7. n”' “ principle points 

fair aan be eontroUed by the 

principle has*^atmV°'t™'^'^'^*’”'* condition then that 
■sM?nrtejf “ “‘a^ad that many 

asring tha“S W n”?' f™atioaal through a proi 
■a=n®,Schwol ° ^ aome "h^” smte- 

in practical situat'om Kl^T?” °J >')Totheses and tested 
functional in solvini? n nW ^ relevant but non- 

aal'-rag problems we eaU “static" information. 
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Principles tliat Function as Sources of Power. \Vhen a 
statement is informative, instrumental, and pertinent to a 
family of problems, (hen it is a potential source of power in 
dealing with the set of problems. As mentioned before, power 
principles should deal with a descriptive relation between at 
least two key terms, which can be used to name things in the 
practical situation. In addition, the key term which acts as 
the “cause” of an indicated change should be manipulable 
or come under the control of the practitioner. A power prin- 
ciple, tlien, can be processed to function as a useful tool. 
Since most of this book is given to the processing of power 
principles into operating rules, no examples will be treated 
here. Principles that function as sources of power are found 
in statements which are informative, instrumental, and per- 
tinent to a family of problems. 

SUMMARY 

In this chapter we have chosen a practical problem of the 
teacher. The problem was slated in the form of a question, 
namely; Hmv can the teacher help students acquire subject 
matter eflBciently? A viewpoint of the educational phases in 
learning subject matter was outlined to provide a perspective 
for seeing how tlie chosen problem is related to other aspects 
of academic learning. An attempt was made to clarify the 
key terms in the problem and to point up two assumptions 
basic to the query. The analysis of the problem continued 
with identification of certain facts that represent the aims of 
teachers. Those aims were attempts to help the pupil acquire 
new ways of behaving, to strengthen existing weak responses, 
to weaken undesirable acts, and to promote self-control. 
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Further analysis revealed that all forms of teacher influence 
can be reduced to ways of stimulating students. Also, before 
any given principle pan be applied it should contain some 
inication or suggestion of the kind of things that can be 
manipulated by the teacher to stimulate the desired behavior. 
F.Tamina Hnn of three principles illustrated the value of rules 
derived from features called “observable operations” and 
“deliberate manipulation.” A final section identified several 
lands of statements which are presented as principles in 
educational psychology. Reasons were given as to why some 
of the statements should not be accepted as principles. 
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CHAPTER 3 


Standards of an Applicable Psychology 


SOME TYPICAL FORMS OF MISAPPLICATION 

Students of educaUonal psychology often expect to be pro- 
vided with a “pat” formula which can be neatly applied to 
each particular problem they expect to meet in professional 
Ufe. ■Key seem to feel that an ouUine ought to be provided 
which wiU make the solution of each problem clear and easy. 
The attitude here, of course, is that an educational psychology 
should be an "applied psychology, m that it should have 
specific utility. Students of education are often reinforced in 
this attitude by phUosophies which state that the learner 
need but learn broad principles and then use them principles 
to point the way to specific applications. This school of 

thought strongly believes in a high degree of transfer from 

ir^mmption of the authors that the general-to- 
specifle approach, inherent in the attitude menboned above. 
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is in itself less fruitful than the reverse direction. Teachers 


ought to become acquainted with typical classroom problems 
and then learn bow to determine which psychological sys- 
tems can best meet the needs. If general principles are 
taught, and the teacher is left to his mvn devices in applying 
the principles, it is likely that the results will be xmsatisfac- 
tory. Principles are often only vaguely understood when 
studied, later dimly remembered if at all, hence misused 
when needed and perhaps even rejected. The following dis- 
cussion of some typical forms of misapplication is concerned 
not only with a failure to communicate original meanings, 
but widi inability to relate these meanings to a new context 
Labeling. The appropriate use of labels is certainly desir- 
able. \Vhen we apply a label to a jar of jelly by writing jelly 
on a piece of paper and gluing it to the jar, the utility is 
unde^able. We attach the tag with confidence that its 
meaning will not be misunderstood and that all who read It 
will need nothing more in order to make a choice between 
1 which have much in common with our 

late ed jar. Ui^ortunately, however, there is another kind of 
^ uat not serve its intended purpose ade- 


^teling some&ing with psychological concepts may be 
tsff helpful. The user too often attaches a 

ve!Jl •" ipxorauce of the contents. A 

Xch 7- the event, object, or concept 

Tor tLl the^ymbol is used 

renresSted f not really understood and not weU 

T^linp" t/ a naming process 

laS L to be whafeL the 

have any real und^ Jhe user of labels, however, does not 
y understanding of the referents of the labels. 
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Because the label may serve in making quick, offhand judg- 
ments, we sometimes find that people who have good mem- 
ories can easily acquire extensive vocabularies filled with 
labels. Unfortunately, good memory may serve misunder- 
standing as well as understanding. Catch phrases, slogans, 
nicknames, special jargons, and verbal catchalls serve a 
coznmon purpose, that of furnishing convenient tags. When 
a speaker is able to dip quickly into his bag of labels and 
come up with a tag for each occasion, his smooth delivery 
is sometimes confused with intellectual acuteness. We find 
examples of this label-laden individual in the pedant, the 
prejudiced, and in the ignorant. 

The careful student also has at his command a large array 
of terms, but he uses them economically. This is not to say 
that he is always sparing in the use of new or unusual terms 
— for there are occasions when only certain words are quite 
adequate. It does mean that the scholarly learner takes care 
that the terms he uses are both adequate and free from sheer 
verbal display. He strives to use terms which are relevant to 
what is being discussed. 

The behavioral sciences have sometimes been criticized 
for coining “catch phrases” and for deah’ng in closed systems. 
“Closed systems” are explanatory attempts which explain 
their referents in terms of the systems. Circular reasoning is 
e.xpressed in dosed systems which are especially inappro- 
priate in scientific inquiry. An example of circular reasoning 
is found in definitions given by young children: “A cat is a 
thing that fur grows on. Fur is what grows on a cat.” Some 
psychological systems also involve similar reasoning. Various 
inner forces are postulated, and other states, forces, and 
tendencies are assumed, with their existence based on the 
acceptance of the invented inner forces. Concepts should 
even^ally be referred to some observable events if they are 
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to serve useful fuuclioiis. The dosed sj’stem must be avoided, 
and thinking must be removed from the inferential circle. 
Vague terminology connected to practical problems by poorly 
defined relation^ terms may serve as a too-handy tool for 
misapplication. As indicated in an earlier chapter, it is ex- 
tremely difficult to use a principle if the key terms cannot be 
related to some mam'pulable variable. 

Concepts which permit of easy labeling enable die user to 
engage in glib verbal display, and perhaps also to make 
quick judgments, but they also leave the speaker in igno- 
rance, ^^^ule a concept term ought to refer both to a dis- 
criminated referent and to a generalized one, a label usually 
lacks discriminative power. Consequently, tbe labeler deals 
in imprecise terms. He may even hide ^hind his labels to 
avoid responsibility for investigating more adequate con- 
cepts. 


MUappIication of psycholo^cal concepts may be found in 
any one or all of three areas of labeling: 

a. A label is attached to a poorly understood psj'chological 
concept 

b. A relational term may itself become a label 

c. Problems in the classroom may be labeled. 

^ ^ statement which labels in all three areas 

v-o d be *The child $ underachieving is related to feelings 
of insecimty, causing poor adjustment" The foUowing para- 
s ow examples of labeling and illustrate hmv such 
^ subterfuges for teachers who find it 
to do anything toward solving many of the class- 
room problems with which they are fated. 

Concept Psychologists are 
beha^n ^^ptive behavior. Man modifies his 

chsnttiJ his many environments and undergoes 

g un er the control of his physiology and his back- 
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ground of experiences. He is necessarily a plastic organism, 
molded by environment to such an extent that with every 
turn of events he must make some kind of adjustment which 
will enable him to remain in the stream of events. The adap- 
tive concept does include mans efforts to manipulate his 
environments as well as to be affected by them. Yet teachers 
are too often left with but a part of the idea, and since the 
label is convenient, they retain the label while discarding 
much of its referent. The label is usually something like 
“poor adaptability.” Johnny is therefore said not to be “adapt- 
ing well” if for any number of reasons he does not conform to 
a preconceived standard set up by the teacher. 

The Relational Term May Become a Label. A principle in 
an applied field has a relational term which connects the 
concept with something in the applied area in a functional 
way. The relational term ought to be simple and precise. 
Instead, it often has vague reference to the relationship, 
such as does the connector “depends on.” To say that one 
thing depends on another is to say that the intended meaning 
lies somewhere within a range of meanings such as “follows 
upon” or ‘Tias some slight bearing upon or cannot follow 
unless.” For example, if my carrying out a certain behavior 
“depends on” how I may be feeling at the moment, ^ong 
with other important determinants, then “depends on” has 
poor or weak utility. We may say that if has low relational 
power. But suppose my life “depends on” the strength in a 
length of rope which is suspending me over an abyss— then 
this relational term has acquired increased relational power. 
The meaning is more accurately understood than in the 
vague relation, 

Behaviors in the classroom are quite easily labeled when 
they are but vaguely understood, yet require some name so 
that they may be conveniently placed in their slots. “Emo- 
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Uonally unstable" may refer lo anything from a slight tend- 
ency to squirm in a seat after being imprisoned there for 
more than an hour to frequent explosive outbursts which 
disrupt the entire class. Or perhaps the label is tacked onto 
a class member who is disliked- 

Labeling does not always occur in all three areas. It works 
harmful effects even if it is used in only one. If labels are 
frequently applied in all three, however, it may be seen 
that labeling can be an extremely disruptive form of misap- 
plication. 

Reification. To reify is to convert an abstraction into a 
supposed real thing. For example, w-hat Freud called the 
"Id is an abstraction, and we may reify it and other Freudian 
abstractions by treating the various hypothetical forces as 
If they compose some sort of "little man" residing inside the 
penon Md directing his behavior. In reification the practice 
which brings about confusion is often the change from adjec- 
tive or adverb to noun. A wat/ of behaving, for instance, is 
Mnyerted into a thing which is regarded as part of the be- 


Sornetiines psychological notions are put into eraphic form 
to make them easy lo grasp. The unsophisticated student, 
htwever. often mistakes the intent of the graphic form by 
’.1'“ ■node! of 

to think in teims of the tangible 
(“■“‘n.eU) are intended Fur- 
an aS -f pj>chnlngy wnnld develop 

»hit ‘’j’ “f “ l-a ■nanner te 

gets bevond th ™ average teacher seldom 

0 "■“■da of some 

“ •n-glt only -watered down" 
Payohology. Here .s smaU wonder then that after leaving 
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college the teacher tends to remember the models instead of 
tlie constructs. 

A drive is inferred, as an internal state, and is neither 
observable nor directly manipulable. Yet the drive becomes 
a thing from which the teacher makes other inferences, in 
reification. He may speak of Johnny as “having low drive” 
for doing his school lessons. He thereby implies that some 
thing is missing from Johnny’s internal equipment. The error 
could be avoided by saying that Johnny does not perform 
Well academically. There would be no need to infer an inner 
object as causal of observable behavior — the behavior would 
merely be noted. The known fact is that Johnny does not 
perform well — not necessarily that he con not. However, the 
first interpretation relieves the teacher of his responsibility 
for providing proper conditions or contingencies for helping 
Johnny to improve to his maximum extent. 

The constmets (verbal constructions) "id,” "ego,” and 
"superego” undoubtedly have served a useful purpose in 
clinical psychology. But those who have neither the time 
nor inclination to study Freuds system sufBciently for a 
grasp of the symbolic structure nevertheless use the terms. 
Ways of psychic behavior are therefore converted into 
spheres of influence or even into objects. It becomes almost 
fashionable to speak of a persons “weak ego or strong ego 
or of the "battle between the Id and the Ego.'’ 

One more illustration of reification will suffice. “Feelings 
of hostility” are inferred from one or more instances of ob- 
served aggressive acts (sometimes they are also inferred 
from “aggression turned inward ). Insofar as the acts are 
merely described, no harm need be expected. It is net un- 
common, however, for teachers to reify from an individual’s 
tendency to behave aggressively to his actually having a 
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thing which they call “hostaity" "Hostility” is treated as an 
object which ought to be extracted like a decayed tooth 
rather than merely recognized as a probability of action 
which may be reduced by manipulating something in the 
environment to influence Ae pupfl to alter his behavior. 

Overgeneralization. In effect, overgeneralization amounts 
to a co^usion in logic. "Some A is B” becomes AH A is B 
or “Afort A is B.” Although classiBcation terms, principles, 
and other generalities serve useful purposes in denoting 
similarities that run throughout a range of psychological 
facts, the generality cannot be extended indefinitely. One 
of the best'kno^vn fonns of overgeneralization results in the 
stereotype. 

A stereotype is formed when the descriptive term which 
seems to fit one or a few cases is subsequently used to de- 
scribe all members of a given group or class. Racial stereo- 
types are hardly less common dian those stereotypes which 
assign certain roles to the sexes. The beh'ef that man is aggres- 
sive and woman is passive or gentle implies greater generality 
than may be warranted. Early in Ufe we leam slogans, 
mottoes, and maxims which represent overgeneralization. 
AVhcn we o\’ergeneralize, we overlook the fact that each case 
rests on its o\vn merit. Useful generalizations can become 
pernicious overgeneralizations. 

Teachers may oveigeneialize with respect not only to the 
clichfe, proverbs, and so on, but to the value judgments 
which they pass on to students. The well-known halo effect 
comes about through overgeneralizatian. 

respect to psychological principles 
insidious in its effects. Learning the principles of any dis- 
cip ne is supposed to permit application of them to specific 
cases. If the principles are appUed to cases for which they are 
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not appropriate, then we do not have generalization, the 
useful tool, hut avcrgencralization, the undesirable habit. 

“Johnny is not motivated to do this work.” This is a state- 
ment which appears frequently in the jargon of teachers. The 
overgeneralized statement has a tendency to direct attention 
away from two important aspects of the situation with re- 
spect to Johnny. The first is the direction of behavior. Johnny 
is certainly motivated, but into what channels will his ener- 
gies fall? The teacher's problem has not been understood, 
because it has not been realized that there is no problem of 
motivating” Johnny, but rather one of influencing his choice- 
points. The second aspect is concerned with intensity. What 
are the chances of Johnny's moving in the desired direction? 
Can the teacher provide stimuli so that Johnn/s energies will 
produce desired educational outcomes? 

What does it mean when a teacher says that Johnny is 
“emotionally blocked”? Does it mean that he is unable to 
eiqiress an emotion or any emotion? Does it mean that an 
emotion is blocking some psydiic process? Blocking it from 
what? We may assume that the teacher means that some 
emotion has interposed its effects between a rational process 
and its desired end. Presumably, emotion in general is con- 
stricting reasoning. Again, this is such a broad, overgeneral- 
ized statement that unless a numlwr of other statements are 
appended, it has little value. Because the teacher is not ex- 
pected to be a therapist, it is likely to relieve him of at least 
some responsibility for shaping Johnny’s academic behavior, 
if he can say that Johnny is “emotionally blocked.” The im- 
plication of the teacher is, “What can you expect me to do in 
such a case?” It provides the teacher with a better excuse 
than merely to state that on a specified number of occasions 
Johnny has not recited or written or otherwise shown evi- 
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dcncc of a grasp of lesson material, anil that lie also lias an 
experiential record svliicU Increases the probability of difli- 
cuUics which the teacher had described as emotional. 

Ambiguity. An ambiguous stimulus is one which may l>c 
jnlcrprcleil in more than one way, with each interpretation 
being considered neither right nor wrong. Tlic stimulus ob- 
ject itself docs not provide ctics which are distinctive enough 
to impel the same Interpretation by each responder. Although 
tlicre is wide latitude for pri\*alc interpretation, there is also 
some structure, some pallcm provided hy tlie stimulus, whicli 
may bo ohjeclively determined. Yet, grounds for common 
agreement arc reduced, when the stimuli provided arc am- 
biguous. 

Ambiguity can be reduced or cleared up by mahing the 
situation more amenable to ob|cclivc interpretation. But 
many situations which seem to requite ohjcctivlly remain 
ambiguously structured. If concepts from a psychology ore 
stated in ambiguous Language, or if Oic classroom situation 
is described in ambiguous tcims, then there may bo ns many 
interpretations as there arc scliools of thought. Sentence 
structuring may he at fault. A criticism often leveled at so- 
called “objective" t)pc quizzes is that items are slated ambig- 
uously. Tliough the student may have the knowledge re- 
quired for a correct answer, be may bo unable to decide 
what is being asked. In an essay test, the student may 
provide an answer that is couched in such ambiguous terms 
that the teacher cannot evaluate what has been said. 

Educational aims such as "developing critical ways of 
thinking,” “striving to develop an ability to appreciate the 
eeper values of life,” when stated in such ambiguous catch 
p rases, lose much of their meaning. The use of ambiguous 
enns must lead to furtlier definition or discussion. If any 
practical degree of precision is to be achieved. As Travers 
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points up, before the pupU can be evaluated efBciently, it is 
necessary to state educational goals in terms of definite 
changes in pupil behavior or simply in the form of a list of 
straightfoiAvard actions on the part of the learner. 

Must educational p^choJogy still be burdened with a 
terminology which fosters undue vagueness? Keislar sug- 
gests that such terms as interest, need, goal, desire, aspiration, 
and the like, should be dropped in education as terms of ex- 
planation until their meanings are clarified by psychologists. 
He further suggests that the use of such terms promotes ^s- 
tems which lean heavily on ambiguous phrases such as “over- 
protected child,” "suppressed or repressed needs,” “state of 
readiness,” “nonmodvated,” "low need for achievement,*' 
“individual differences,” and the like, (kiany educators will 
Insist that these expressions have served an interim function, 
as they await the emergence of a new educadonal psychol- 

ogy-) 

Each of the four forms of misapplication have much in 
common. Labeling, reification, overgeneralization, and am- 
biguity all lead to overly vague interpretations. They tend to 
foster a language system in which so much uncertainty pre- 
vails that the first step out of the state of confusion is a di£B- 
cult one. Fuzzy thin^g about aU sorts of problems in the 
classroom is much more probable when terminology and con- 
cepts are so loosely handled, as is the case when labeling, 
reification, overgeneralizaUon, and ambiguity enter into at- 
tempts at application. 

Who or what is at fault if such widespread misapph'cation 
exists? Perhaps some immediate causes may be found in 
teacher practices, the psychological instruction of teachers, 
and psychological systems which have been carried over 
almost wholesale into educational areas where they have 
little real application. 
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Many teachers welcome the opportunity to learn more 
about how they may perform more adequately. Experience 
in teaching ought to include rcevaluation of old ideas and 
development of new ones. Fortunately there arc current 
offerings in psychology which are being developed specifi- 
cally for educational applications. Teachers can supplement 
formal training through the reading of professional journals 
and fraternal magazines, as well as through books, conven- 
tion speeches, and meetings of special associations. 

"Passive learning” in college councs is also likely to sup- 
press efficient use of psychology in teaching. The teacher-to- 
be reads about concepts, hears them discussed, and may even 
be invited to recite occasionally. But this does not guarantee 
that the trainee will be able to recognize situations in which 
the concepts ought to be applied, nor even that he will be 
able to apply the concepts If be does recognize relevant 
situations. (An important counterbalance to the passive 
learning situation is provided by student teaching programs 
—provided that the student is permitted to be active, rather 
than merely to watch.) 

of the pS)’chological systems from which educational 
psychology has borrowed? Most teachers would agree that 
teaming is closely associated with the educaUve act. Yet the 
e ucation implications from learning theories have been 
token and surface ties have been 
excuse ^ven for such scant develop- 
havp t |heory in education is that the psycholo^ts 

^on^d tbeir theories largely from the stSdy of lower 

aheadv a concerned with animal learning 

ta ‘he study of 
taelnde such terrri as 
nt, depnvatKm, rcin/orcer, schedules 0/ reinforce- 
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tnent, avoidance learning, extinction, stimulus discrimina^ 
tion, aversive stimulus, stimulus control, operant behavior, 
goal gradient, and stimulus generalization. The practical 
value of learning theories simply has not been exploited. 
Since Thorndike, the responsibility of showing how psychol- 
ogy can be applied in education has been almost ignored. 

Insistence on applicability is the theme of this book. To 
be applicable, however, concepts must be reasonably precise, 
preferably to the point of quantification. More important 
than quantification, however, is the property of manipu- 
lability, especially with respect to the presumed causes of 
learning. 


CRITERIA FOR CHOOSING A PSYCHOLOGY 

The preceding chapter presented an attempt to determine 
the demands of the teachers problem. The demands of the 
problem determine the kinds of tools which can be success- 
fully applied toward problem solution. Analysis is important, 
even though it may not point out the complete kit of relevant 
tools. In this chapter we shall identify special standards or 
criteria for choosing a psychology and for dealing with the 
chosen problem. Wliile we have chosen only one problem for 
the purpose of illustration, it is felt that no matter which 
problem of education is chosen, the approach indicated can 
be used for selecting an appropriate psychology and for 
putting it to work. 

We said that the practices of teachers can be classed under 
“attempts to influence.” Three components of teacher influ- 
ence were said to be stimulation, observable operations, and 
manipulation. These will be used as bases for selecting a 
psychology. 
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“PrincipJw of stimulation" should he contained in the pvj- 
chohgy. Slimulalion is central to all influences that the 
teacher can exercise. A number of psychologies meet the cri* 
Icrion, hut some meet it more fully tlian others. We shall ex* 
amine the use o{ this criterion In the next chapter. 

Jt should be convenient to classify the ohservahJe parts of 
a teaching proWcm under terms in the horroiccrf psychology- 
In order to descriljc behavioral events, one psychology deals 
with unohscrs’ables, such as the uncoirscious and its presumed 
functions. Another psycholog)' uses descriptive terms tliat 
stand for obscrs-ahlcs, such as reactions to specific things In 
the environment We prefer the second kind of psj'chology, 
since it deals with obscrvahles. Unobservables arc not unim- 
portant, of course, but tnorl psychological terms which refer 
to unobservahlex arc not yet sufficiently developed to have 
acquired a clear utility for teaching. Standard meanings liavc 
not been established for the terms, and no clear elialn of 
action has been worked out to link the terms to spcciHc things 
or processes. Because of this, it is difficult to avoid the dan- 
gers of labeling, reification, ovcrgoncralizalion, and ambi- 
guity. A psi/c/iologi/ teit/i key terms that refer only to unoh- 
servabh events cannot directly be used to classify the 
obscmablc operations of the teacher without moking errors 
of misapplication very probable. 

Perhaps our concern alx)ut obscn'ohlcs may be summa- 
rized in this way; The teacher tries to Influence the pupil by 
many identifiable, ph)'sical actions. If such actions have any 
real influence on the pupil, they should be represented In llic 
psychological statements used to describe the teaching proc- 
ess. Having reached the point of proper assignment * of 


i* Bold that ciaployf lccl«fcal tenru from anolh« di^dpline 

Ae rtin proWem o! awlgnmcnl lies Ui 

Reinlorcer for « t® rtaod for Oiingi In the applied area. 

ticnforcer. for eaample, must aland for thing, In the ch«room. A borrowed 
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things in the problem to the borrowed terms, we have set the 
stage for effective application. 

The psychology must include terms which name manipu- 
lahle things or processes that influence behavior. Communi- 
cation is a necessary part of teaching. It is mediated by ma- 
nipulation of verbal symbols and concrete things. It should 
be clear that the psychological principles which we wish to 
test for utility should deal with propositions about the effect 
of things that can be manipulated. Without some form of 
manipulation of observable things, including symbols, the 
teacher could not perform the functions of teaching. 

Our criteria so far have emerged from the demands of the 
teachers problem. Let us identify other criteria for selecting 
our psychological tools. 

The goals of teaching and the selected psychology should 
be similar. The criterion requires that we first determine 
which important goals of education are involved in the teach- 
ing problem. Then we must look for a psychological system 
which is also based on goals which are parallel to those in 
education. We can restate the problem: “How can the 
teacher stimulate the pupil toward efficient learning?” Or 
“How can the teacher manipulate the tools of teaching to 
stimulate the pupil to achieve course content efficiently?” In 
a more formal phrasing of a psychology of learning, the same 
problem can be expressed as: “A particular response pattern 
is a function of what manipulable independent variables?” 

Why is it important to seek out similar purposes under- 
lying the teachers problem and the psychological system? 
Psychology is no single, well-ordered discipline. It is a loose- 
knit family of systems, all of which are attempts to describe 


tenn has power when it stands for thlnp in Ae classroom that have impor- 
lant influences on the pupil. Power can be developed if the psychology pro- 
vides principles which show how the causal term is related to the effect 


or outcome. 
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and to account for bcliavloral plicnomena. It Is difficult to 
determine how many reliable principles exist in psj'chology 
to such an extent that they may be held as basic throughout 
all its fields. Until such a substantial core Incomes recog- 
nized, each system is relatively autonomous. 

The principal applied branches of psycholog)’ arc indus- 
trial, educational, and clinical. Educational psychologists, in 
general, are eclectic, tliat is, they use any idea that seems to 
worh regardless of what dicory it belongs to. A\1iilc the 
clinician’s work may be considered a kind of leaching, his 
problem is not one of stimulating the pupil to learn spelling, 
chemistry, English, or history. Instead, it is the task of help- 
ing the client to see the nature of his self-conflict with the 
hope that once he has seen the presumed cause of his prol> 
lem, he will then make the necessary change toward re- 
covery. 

The teacher’s problem as we have defined it has less to do 
with the unconscious and more svith the conscious, intellec- 
tual processes than does the clinician’s task. But when clinical 
psychology is used in education, the emphasis is on emotional 
adjustment rather than on subject matter in the curriculum. 
While emotions may have a great deal to do with inlcUeclual 
learning, clinical practices are pretty much confined to help- 
ing in the restoration of emotional balance. The clinician is 
not primarily interested in aiding the client to get Informa- 
tion quickly and easily, manipulate ideas, analyze meanings, 
learn how to develop sound generalizations, integrate con- 
cepts, and become skillful in using abstractions in relevant 
situations. 

The fundamental concepts of psychology should have 
efficient range of generalUy to be useful for describing 

amtng among di^erent species of animals. Some concepts 
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in psychology have a very limited range while others retain 
signihcance throughout radical changes in conditions. Most 
of psychology was not developed with educational problems 
as central issues, but some psychology is pertinent to class- 
room processes. 

Spence has said that pervasive concepts arise from scien- 
tific efforts which deal with simple rather than with complex 
problems. Also, they tend to come from basic research rather 
than from research stimulated by urgent practical needs. 
Spence indicated that variables which seem to be important 
in complex situations often lose their significance when the 
situation is only slightly changed. Such variables are said to 
have a low order generality. They may be important, but not 
important throughout a wide range of conditions. 

Most basic research in learning has been carried out in 
experiments with animals. Accordingly, we would expect to 
find the most general notions in the psychology of learning to 
be based on the study of lower animals. Teachers find it 
difficult to accept this expectation on the ground that humans 
are different from lower animals. The mere fact of inequality, 
however, does not imply lack of similarity, nor does it sug- 
gest that no practical relations can exist between unequal 
things. The objection is based on the obvious differences be- 
tween species without recogm'tion of possible similarities. 
The very significance of a generality lies in the fact that it 
holds despite the presence of obvious differences. 

An example of a broad concept, coming from studies on 
animal behavior, is "reinforcement.” (It will be examined in 
detail later, along with other concepts. ) Studies have shown 
that "reinforcement” can be used to describe learning in rats, 
mice, dogs, pigeons, monkeys, and humans. Because of the 
demonstrated fact, we say that the term is pervasive and 
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therefore that it is lilcely to he useful in the study of learning 
in the classroom. 

In the psychological principles, the relation terms that con- 
nect the slimvlus {the environmental influence) to the 
change in behavior should be specific. If we are to deal in 
practical principles, we require terms tlwt indicate relations. 
Sometimes the relation term is lacking in precision, such as 
in the statement ‘'Learning depends on moitcation.” The 
vagueness of the relation term depends limits its usefulness. 
The relation ought to suggest the kind of action as well the 
direction of the action. Teachers wish to have learning prin* 
ciples which point up those tilings which they can present, 
remove, or alter in order to influence learning. 

SUMMARY 

The criteria for selecting a psychology arc restated and 
placed in the order of tlieir use in the next chapter. 

a. The psychology should be based on a purpose similar 
to the one found in the problem of education. 

b. Key terms in the psychology should be appropriate for 
classifying the important events in the practical problem. 

c. 'The psychology should include concepts of such general 
sigmBcance that they can be used to describe the manage- 
ment of learning throughout a wide range of organisms. 

d. The psychology should emphasize the importance of 
environmental influence on behavior. 

e. Key terms in the psychology should represent monipu- 
iahle variables of influence. 

f. In the psycholo^cal principles, the relation terms that 
rannert the source of influence with the chance in behavior 
should he specific. 
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CHAPTER 4 

Selecting the Psychological Concepts 


It is proper to regard psychology as a variety of systems 
rather than as a single discipline. Each system of psychology 
has its own set of basic ideas, aims, methods, and interpreta- 
tions, although considerable overlap may exist between some 
systems. The problem in the applied fields is to discover 
which concepts are applicable to specific (asks and to develop 
efiBcient means of implementation. 

The useful connections between education and psychology 
are not yet adequately determined. It is believed that prog- 
ress here can be speeded up by developing systematic modes 
of application. The plan outlined in the first chapter calls 
for criteria to serve as grounds for selecting the psychological 
tools. The value provided by our criteria is to maintain an 
orientation toward a definite problem in education to pre- 
vent acceptance of irrelevant and clumsy tools. 

It is not possible to make a detailed description in this 
limited volume of all the psychologies and how each one 


— 59 — 



V5 — errs 


rjzz In the interest of brevity we shall deal 

ezly vith tvro iHirtratloas, showing how judgments can be 
ms.de on the ap pr o pr i ateness of the psychology to the teach- 
ing problem we have chosen. 

Our analsiis proceeds hy first identifying the problem cen- 
tral to the psj'chology; then the necessary ideas will be 
identified; tliea IIjc methods of investigation will be deter- 
mined; finally, a sample of educational implications svill be 
presented A brief treatment on the nature of the key terms 
v.tD be foUo'A'ed Iry judging the application value of the psy- 
chologs' according to the chosen standards. 


AN EVALUATION OF FREUDIAN PSYCHOLOGY 
IN NONTEaiNICAL TERMS 


Any brief treatment of a system so extensive as Freud’s 
must necessarily do violence to the s)'stcm, through over- 
simpIiScation. Our purpose, however, is not to provide an 
adequate merview, but to idenUfy certain features of the 

relevance to the teaching of sub- 
loct matter. ® 
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fore the whole domain of human behavior comes conven- 
iently under the study of motivation. If this notion were not 
accepted then there would be some forms of behavior which 
could not be accounted for on the basis of motivation; con- 
sequently, the psycliology would be less comprehensive than 
it is. 

b. All behavior is meaningful (regardless of how non- 
sensical it may appear to be). The idea here is closely con- 
nected to the first one. Thus, all behavior can be accounted 
for in terms of a coherent theory. Being able to make sense 
of any sort of human action provides a basis for broad signifi- 
cance of the psychology. 

c. The causes of behavior are not seen directly. Since some 
behavior seems nonsensical by direct observation, it is con- 
venient to say that the real significance of any act must be 
interpreted rather than taken directly from the behavior it- 
self; that is, all observable acts are symbolic and cannot be 
taken at face value. The overt response symbolizes action in 
the unseen headquarters of motivation. When one suffers 
from an emotional disturbance, it is unwise to treat merely 
his symptoms because they do not contain their own causes. 

d. The person is aware of only a small portion of the mo- 
tives (which cause him to act, feel, imagine, and want). If 
the person is unaware of most motives which cause him to 
behave, he must be unconscious of the real reasons behind 
his actions. Consequently, self-treatment of deep emotional 
confiicts is not feasible. One must seek the help of someone 
who knows the nature of human motivation. 

e. Motives fall into different classes and are not compati- 
ble. The urge to gulp food, for example, is at cross-purposes 
with the desire to obey social custom that calls for more 
sedate action. A person becomes mentally unbalanced as a 
result of motives at war in the realm of the unconscious. 
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f. Motives form a structure that develops according to 
certain laws. The structure solidifies at an early age. Before 
solidification occurs, the seeds of abnormality are planted as 
the individual experiences various kinds of stress. The seeds 
lie dormant so long as stress is not overpowering. \Vhen the 


person comes under prolonged strain, however, one or more 
of the abnormal tendencies will pow. The person finds liim* 
self at a loss to cope with the problem because he is uncon- 
scious of its causes. Improvement must come through psycho- 
analysis, which is the process of making lcno\vn to tlie person 
the real causes of his trouble after careful analysis of many 
samples of his behavior. The only way to influence or relieve 
damaging psychic pressures is through psychoanalysis. 

Method. The professional way of applying Freudian tlieory 
is ^ough the act of psychoanalysis. The primary task in 
making the treatment eflecUve is proper diagnosis, which 
requires the expression of many spontaneous verbal reports 
by the patient. The analyst studies the verbal reports and 
^empts to build a history of emotional stress of the patient. 

e toterprets the data according to the theory and makes the 
res^ ts raown to the patient. It is assumed tliat once tlie 
pabeiit becomes aware of the real causes of his trouble his 
^ciam self will make Ihe needed adjustments to bring 
u a mbs aetory balance among the unseen motives, 
borne Educational Implications. The sample of implica- 
^ eshaustive. Items are 

n„rf ' ait kind of relations that Uiis 

psychology has established with education 

reSit; = a “i™/ “ becoming acquainted with 

wmd^m” f * striving to- 

mSt Z, complete 

coZromise ' ^ ° “"“eibale salisfacUon, hul a 
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rather than findmg pleasure solely within the self. 
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b. Teachers of young cliildren such as found in nurseries, 
kindergarten, and perhaps in the first two grades can make 
the most lasting impressions on chfidren. Teachers dealing 
with young children should be well informed on the nature 
and development of the psychosexual structure. Things that 
teachers should avoid are stressed more than things that they 
should do. In general, teachers should avoid frustrating the 
children to an undue extent. 

c. Teachers ought to be sensitive to signs of deep-seated 
disturbances so that the pupil can be referred to the proper 
specialists and to guide the teachers treatment (interaction) 
with the pupil. The teacher should keep the burdens of dis- 
turbed pupils relatively light and attempt to understand their 
problems, that is, take a sympathetic attitude toward them 
rather than a hostile one. 

d. Teachers in higher grades cannot improve the psychic 
state of pupils, because the psychic structure has already 
been set. Teachers can do something to maintain conditions 
for mental health, however. 

e. Learning efficiency requires a normal balance among 
competing motives, which are largely unconscious ones. If 
the balance is radically abnormal, then learning is impaired, 
because ability to deal with reality has been damaged. 

f. Insofar as details of how the teacher ought to manipu- 
late and arrange sub/ect matter very little is implied by 
Freud s theory. Psychoanalytic notions emphasize the state 
of the person as being of great importance in determining 
his behavior. There is very little in the psychology that sug- 
gests how a pupil can become a scholar or how he can be- 
come proficient in the art of learning. 

g. The important task of developing in the child an in tense 
derire to learn is best accomplished at a young age, perhaps 
by age six or seven. There is an optimal time when the child 
ismost susceptible to the uncritical acceptance of authority. 
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And that is the best time to insUtt a positive altitude toward 
school learning. Failure to do so will induce a handicap to 
efficient learning. 

Nature of the Key Terms. We have said that a useful psy- 
chology should contain terms that identify things which 
influence the learner. At least some of the presumed causes 
of learning should be controlled by the teacher. The extent 
to which things that influence the learner cannot be manipu- 
lated by the teacher is a measure of the teacher’s lack of 
power. How much power can the teacher realize according 
to the Freudian system? The answer has been suggested al- 
ready. It was in^cated that the teacher of the very young 
pupil can wield the strongest and most lasting influence. 
Latex, teachers exercise a rather superficial kind of influence 
except when they may happen to unduly frustrate pupils. 
Thus, while teachers in the nursery, kindergarten, and first 
grade can profoundly influence the child either positively or 
negatively, the profound influence of teachers in higher 
grades is more likely to be negative, since the motive pattern 
has already solidified. The major change most likely to be 
made is through ego damage, especially when the influence 
is wielded outside psychoanalysis. 

Since all behavior is said to be motivated, motive must be 
the cause of behavior. "Motive” is a term that stands for 
something not directly observable. It is inferred from overt 
behavior. 


Apparently the reason for Freud’s choosing causal factors 
which cannot be seen or directly manipulated was that he 
Mu d iwt locate all influences in the environment. Hallucina- 
om, e action of memory, forgetting, and self-deprecation 
tl riot seem to be simple reactions to outer stimuli. He was 
Mnvmce that a notion of psychic energy located within was 
needed m o^dei to develop a theory of human motivation. A 
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motive is both unobservable and nonmanipulable. It is a 
cause of behavior, but it is a cause which can, in turn, be 
influenced. 


FREUDIAN PSYCHOLOGY AND THE 
CRITERIA OF APPLICATION 

Freudian psychology has some relevance to academic 
learning, but its goals are primarily concerned with clinical 
applications. The management of cognitive learning is not 
basic in this system. 

Efficient management of learning calls for effective ways 
of structuring material, presenting it, teaching self-evalua- 
tion, and utilizing efficient ways of manipuhtim (by the 
learner) of material for understanding and retention. Wiile 
Freudian psychology uses key terms which permit classiflea- 
tion of behavior and speculation on internal causes, it does 
not provide terms which specify environmental events which 
can be manipulated to produce cognitive learning. 

There is some doubt that the notions of human moUves are 
sufficienUy general to describe accurately the causes of 
human action across radical changes m cu ture Freudian 
tools are to be used for dealing with emctwncl probleins. 

T is not merely a matter of emotional weU-bemg, for 

inteUectual stimulation is also nece^aiy. 

Freud had few if any clearly defined stimulus functions 
that could be controlled to inBuenee behavior except of 
those manipulations umque to psychoanatysis). For- 
I m.n.tion on the other hand, is not designed primarily 
rworl' significant change in the pupil’s inner structure 
( wS remains remarkably rmmtant to change horn external 
Xences, once early childhood has been passed). 
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Psychoanalytic systems have not developed concepts 
which cover die controlling or management of stimuli for 
bringing about educational aims. In genera], Freudian terms 
are descriptive of uncontrolled, and to a large extent unob- 
served, events. 

Since die required stimulus terms should represent manip- 
ulable variables, the relation terms in Freudian psychology 
will not be examined here, because specificity is absent; that 
is, manipulable variables are not represented. 

It is not claimed here that Freudian psycholo^ is gen- 
efally inadequate, hut that it does not supply appropriate 
tools for this particular problem of the teadier. The criteria 
chosen apply only in a particular setting, and it is not neces- 
sarily felt that they are valid under other conditions. 

It has been the purpose of the foregomg to show that not 
all psychological concepts are logic^y appropriate to a 
given teaching problem. It is eien possible that the proposed 
practice (of analyzing the teachers problem) may not have 
the most general utility. We have accepted it tentatively, 
hoping that the future will provide much support for it 
There is a psychology which does contain the kind of con- 
cepts needed for application to the teacher’s problem, so 
with the lunitations of the criteria in mind, let us examine 
this system. 


A PSYCHOLOGY OF FUNCTIONAL ANALYSIS 

This system belongs to the behavioristic stream of psy- 
chologies. all of which share certain features. Some of the 
important shared properties include the following: 

a, nvironmental conditions detennine a large portion of 
an organism s behavior. ^ ^ 
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b. Subjective (nonobjecUve) considerations should be 
minimized in drawing up the descriptive laws of behavior. 

c. Psychological phenomena can be ordered and studied 
as a science similar to the hind of organization and proce- 
dures of study in the natural sciences. 

d. There exists among the species of the animal kingdom 
a behavioral continuity (parallel to the physiological con- 
tinuity claimed by Darwin). 

The system Icdouti as Functional Analysis was developed 
largely by the efforts of Professor B. F. SIdnner, who has 
been prominent among psychologists since the late 1930s. 

A nontechnical evaluation of his system is outlined below. 

The Problem. There seems to be a difference of opinion 
on whether or not Skinner included a theoretical task in his 
problem. It is our position that a theoretical task can be 
Identified. It can be stated as follows: to develop a set of 
descriptive concepts which can be used to identify contin- 
gencies between environmental conditions and observed be- 
havior of all animals, including man. The laws of behavior 
are to be found through an experimental program with the 
least dependence on terms which stand for things assumed 
rather than directly observed. 

The practical side of Skinners problem is to determine 
how to manipulate things in the environmenf to bring about 
desired changes in die behavior of the organism. 

Necessary Ideas. In addition to the notions common among 
behavioristic systems, the following statements make up a 
good sample of ideas that are typical of functional analysis. 

a. The relations between behavior and external conditions 
are strong enough to make if unitecessa/j' to appeal to phys- 
iological processes in accounting for changes in behavior. In 
addiU’on, no speculations on iatemal functions, physical or 
mental, are needed to budd a science of behavior. 
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b. Psychological behavior that has the most practical sig- 
nificance in society belongs to the class that is commonly 
termed “voluntary” behavior. 

c. Voluntary acts arc iidlucnccd by the consequences 
which they produce. Therefore, when tlie learner experi- 
ences the environmental reaction to his own action, he then 
receives the kind of “message” which often has a profound 
effect on his future behavior. For example, a small child who 
deliberately touches a hot stove very quickly learns how 
to behave witlr respect to the stos'c, 

d. All behavior is apparently conUollctl (to some extent) 

by one or more sets of stimulus conditions. Some things in 
the environment arc much more powerful controllers tlian 
are other things. Food can he used to control a hungry 
animal. Money can be used to influence people who have 
learned to use it, * * 


c. Dehavlor sliould be described by Uie sliidy of the Indi- 
vidual under conditions which can be accurately specillcd. 
Hetn one learm is mere important in building a scicntinc 
system than what one learns. 

telaHo'!!^' 15">I lawful 

tion. TT- I *^**^vi 0 r and environmental condi- 

Uons’whtrf J •“ «"'ro! tl.e condi- 

"‘eWy controlled factors in 
and liebts in tl. stimuli such as special sounds, shapes, 
Si Inlrol f“^“cit of the learner. Abe: 

of the occuTTP means of keeping a record 

descripU^nM? response. The gathering of 

automatic ty means oi 

even in the absence oi the continuous records 

periments did not follow 'J^^^e’er. The design of ex- 
popular amone social • ^ovenlional statistical rules 
always simple straitrlitf'^*^*^^!^ Experiments were almost 

y mipie, straightforward, and highly controlled. 
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When groups are studied and scores are averaged as well 
as subjected to other statistical processes, the end result does 
not lend itself to accumulation of knowledge of how the indi- 
vidual behaved in the process of learning. Hence, this system 
has developed by organmng descriptive facts about one 
learner at a time. 

Some Educational Implications. Implications will be deter- 
mined by using a special “model” in the form of an ideal 
answer to the teacher’s problem. Tlie model, taken from the 
chosen psychology, will be used to analyze teaching prac- 
tices, Results of the analysis will be in the form of operating 
rules which teachers can test in the classroom. Rules which 
survive the tests will become substantial parts of educational 
psychology. We believe that substance — the reliable knowl- 
edge in educational psychology that teachers can use— must 
come through the joint efforts of educational psychologists 
and teachers. It is only when the teacher can demonstrate 
the operating rules that we can say that educational psy- 
chology is properly applied in teaching. 

Nature of the Key Terms. Jt should be clear that the 
methods which Skirmer used to develop his system required 
observable and manipulable stimulus operations. Also, the 
measurement of behavior changes becomes important, be- 
cause to determine the effect of any kind of control a record 
of changes of the learner is necessary. 


THE PSYCHOLOGY OF FUNCTIONAL ANALYSIS 
AND THE CRITERIA OF APPLICATION 

Although functional analysis seems to contain the features 
we have been seeking, it is fitting that we clarify the extent to 
which this psychology meets our criteria of application. 

a The psychology should be baaed on a purpose similar 
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to the one found in the problem of education. The practical 
problem of Skinner’s psychology was said to be a quest for 
ways of manipulating the environment to influence the 
learner in some definite fashion. The teacher’s problem is: 
How can the teacher help pupils acquire subject matter 
efficiently? Analysis of the teacher’s problem, given in an 
earlier chapter, indicated that the main demands were for 
observable and mampulable stimuli. Since the practical side 
of Skinner s problem is very similar to the teacher’s problem, 
and since the main demand of the latter are apparently met 
by the psychology, we think that this first criterion is met 
satisfactorily. 

b. Key terms in the psychology should be appropriate for 
classifying the important events in the practical problem. 
Ut m be ren^ded of the key terms earlier identified in the 
teachers problem. They were subject matter, acquire, 
dent, and help. After the problem had been analyzed it was 
seen th^ subject matter” amounted to those things in the 
recognized and recalled. In the psy- 
to "subject matter” refers 

eeneral t therefore come under the 

Ion rf . r* f ™ presonta- 

Z;- „ ,0 recognize and recaU the malerial. “Ac- 

lonal alalwi. f ,(•“ 4^ psychology of func- 

one which will h operant is the most appropriate term, 

creases time and f *®®chers influence which de- 
cmnukZZZZrf “ delermlned by ao- 

span. The word hein . for each pupil across a time 
ZhersZdolo ' refers to aU the spejffic things that 
fo h> promote effieient acqu£ition. In A psy- 
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chology, those specific things come under terms that describe 
how stimuli are managed. 

c. The psychology should include concepts of such gen- 
eral significance that they can be used to describe learning 
throughout a wide range of organisms. Such terms as rein- 
forcement, extinction, operant behavior, and other terms 
found in a functional analysis of human learning have been 
found to hold for human learners in essentially the same way 
as they have been used to describe learning by lower animals. 

d. The pstjchology should emphasize the importance of 
environmental influence on behavior. It has been already 
indicated that the chosen system is based on the task of find- 
ing the stable relaU'ons between environmental conditions 
and behavior. We have also noted that the teacher is an 
environmental influence on the pupU. Therefore from the 
standpoint of seeking to help the pnpd learn the present 
criterion is met by the psychology of functional analysis 

e Kev terms in the psijchdogy should represent manipu- 
table variables of Influenee. The chosen system is based on 
control, which was taken as a basic mie for ca^mg out de- 
“ripti™ studies of learning. Without «ntrol of conditions it 
s virtually impossible to determine which aspeeb of the en- 
viroLienLre fundamenlafly related to changes in behavior. 

to Ihes^rc^of influence with 

hlnue in Suior (learning) should be specific. The 
psUolow of tactional analpis is not an ideal system with 
respect tf this criterion. A better choice would be a psy- 
respect lo learning prmciples expressed mathe- 

chology * . ^lely, no system that also meets our other 
matically. ^ has its principles in mathematical form. 

criteria satisfactoriiy^^^ 

point up the direction of change in behavior as a result of 
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some influence. Many principles in psyctology have very 
vague relation terms. 

The criteria of application which were developed from an 
analysis of a stated teaching problem are reasonably well met 
by the psychology of functional analysis. Consequently, we 
should expect more direct application value from this se- 
lected system than from one iat is considerably less rele- 
vant according to our standards. 
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CHAPTER 5 

A Psychological Model for Developing 
Operating Rules 


We shall attempt to arrange ideas from Skinner s psychol- 
ogy in such a way that a useful model emerges, ^e model 
mw then be used throughout the remainder of the book as 
an analytic tool for evaluating various approaches to teach- 
ing, such as the lecture, group discussions, field trips, and 

other well-known methods. j. u j *1. 

A brief r&umd of the psychology, extending beyond the 
nontechnical overview already presented is m °>-der- Cjiap' 
ter 4 contains a general orientation, which may be called the 
..7 t- f cvstem It was pointed out that an analysis 
^tl!°Wior which fa observable rather than one based on as- 
of behay is preferred. In a funcUonal analysis, 

sumedin P pp’s environment (the manipulable 

arrangim P maximum learn- 

• “"^he uroress b; which one learns as a result of conse- 
quences of his behavior fa called “operant condiUoning. 

— 73 — 
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LEARNING AND REINFORCEMENT 

The student has often heard the aims of psj’chology stated 
as “prediction and control of behavior.** In this book, human 
behavior is of first importance. Also, since we are trying to 
develop instrumentalities for more effective teaching, we 
are concerned with control. While prediction cannot be sep- 
arated from considerations of control, it is not prediction 
which will be the center of attention. (Later, when w’e are 
setting up tentative operating rules, we shall be dealing 
with predictions.) 

Successful control of behavior results either In maintain- 
ing the behavior in strength or in shaping (changing) that 
behavior in some manner. Thus, the meaning of "contror in 
the present context is the same as those aims pursued by 
teachers in the past — aiding the pupil in learning. But the 
most effective way of maintaining and shaping behavior ( that 
is, teaching) is not to insist upon the acquisition of complex 
behavioral changes in large blocks. Rather, we must teach 
m smaU doses which may be adjusted to the progress of in- 
dividual pupils. ^ ° 


OPERANT CONDITIONING— MAXIMIZING THE 
effectiveness of pupil responding 


relaiivpl pupils response when we mean the 

act? ac ^ se^ent of behavior represented by such 

ole mnK ^ *1 ^®sUms, giving armvers, performing a sim- 
duration. (E^mples 
1 cited are not merely responses, because each instance 
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amounts to a number of responses. For simplification in un- 
derstanding operant conditioning, however, vve shall speak 
of them as “responses.”) Wien responses are initiated by the 
pupil, they are called “operants,” because they represent 
manipulations or operations which change the pupil’s en- 
vironment, even if only in minute ways. 

After a pupil has behaved in some way, for example, when 
he has answered a question (emitted an operant), the con- 
sequences may be then inleipreted by him. If he sees the 
consequence following an operant as desirable, appropriate, 
accurate, or “good” in some way, the probability increases 
for his repeating the same kind of beliavior when faced with 
similar conditions. Notice that we do not say that he will 
repeat the same behavior. Nor is it claimed that the prob- 
ability is great that he will repeat the same behavior. But the 
probability increases that he will behave in a similar way. 
Thus, the technical way of staling what happens is: “Rein- 
forcement of an operant increases the probability of repeti- 
tion of operants of the same class.” The first task of the 
teacher, if he is to aid the pupil via operant conditioning, is 
to get the student to express himself in some observable way, 

REINFORCEMENT 

Once a pupil has behaved, there is an opportunity for the 
environment to influence his learning efficiency. (“Environ- 
ment” may be any educational influence — social environment 
refers to the teacher and other persons in contact with the 
pupil.) In common parlance the influences most likely to 
alter behavior are rewards and punishments or some promise 
of either, or a combination of rewards and punishments. 
“Reward’* is the nontechnical term which is most nearly of 
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the same meaning as “reinforce." Technically, there arc im- 
portant differences wliich make the use of "reward” unsatis- 
factory as a synonym for "reinforce." At the moment we shall 
ignore the technical differences and concentrate on the idea 
that some environmental influences have a positive effect on 
learning while others have a negative effect. 

There are two quite different ways of reinforcing. The 
first of these is called "positive reinforcement.” If a pupil’s act 
brings about something in the environment which influences 
him to repeat the act, positive reinforcement has been ap- 
plied. The technical way of saying the same thing is “positive 
reinforcement consists of presenting reinforcers.” Reinforcers 
m the classroom which can be presented by the teacher will 
vary from pupU to pupil, according to personal background. 
Let us examine some reinforcers which are available and 
which are often effective with many students. In dealing 
with verbal behavior, various ways of expressing approval 
may be reinforcing. Approval may be shown by confirming 
pupil answers, by encouraging the learner to continue his 
recitation, and by calling attention of the class to valuable 
pomti mentioned by the student. There are also other kinds 
of reinforcers. Tokens, such as school grades, awards of merit, 
symbob of recognition (gold stars, honor rolls, deans lists) 
andjecial privileges aU are used in the reinforcement of de- 
sirable behavior. 

^ There is a second kind of reinforcement which also acts to 
mnease the occurrence of some act or response class. It is 
There are situations in 


reinforcement.” 

termm 3 ^ P^pil does things whiu* ttiuuuut 10 stopping or 
undesirable. When student to 
study, and there are distiaetions 


temnpran., J distraetions present such as noises, 

movementsVfc field of^^ion ft" excessive 

•^ou 01 fte dishactions is ft ed™^^^n"^^^ 
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stimuli are called “negative reinforcers ” The technical way 
of stating the notion is: “The termination of a negative re- 
inforcer is negative reinforcement.” 


EXTINCTION 

Changing response patterns (shaping behavior) is not 
merely a matter of adding something. In many learning situ- 
ations, before adequate learning can occur, there must be 
an "unlearning of established patterns.” Both positive and 
negative reinforcement are means of increasing response 
probabilities. Negatioe reinforcement is not a means of 
“stamping out” or extinguishing behaviors. Letting a response 
pattern die out is accomplished by withholding of reinforce- 
ment. One way of saying this is that a behavior may be 
erased by not letting it be rewarded and by preventing ter- 
mination of something undesirable. The technical statement 
is; “Extinction occurs in the continued absence of reinforce- 
ment.” Some responses, even within the same class, that is, 
similar responses, are not treated the same by factors which 
are acting upon the pupil. For example, in spelling, the re- 
sponse s-o-m has three elements (letters), as the pupil writes 
or speaks, but his response is extinguished by the teacher and 
other pupils. The response s-o-m-e, which has the same three 
elements, along with an additional one, is reinforced by the 
teacher and pupils. As a result of similar patterns of his be- 
havior being treated differently, the pupil learns. 


differential reinforcement 

We often hear of setting and maintaining standards in 
education. "Low standards” usually mean that passing grades 



78 — PART ONE 

are easy to obtain and that few or no students fail, regard- 
less of how inferior their work is. "High standards,” on the 
other hand, are often interpreted as being very difficult to 
reach and are accompanied by a high rate of failure— only 
the most able students reach the goals. 

Our psychology of reinforcement suggests that “academic 
standards” as just described support inefficient practices in 
teaching. Our psychology impUes that an academic standard 
is “high" or "low” according to the amount of change that it 
demands on the part of the student. If the pupil changes his 
behavior very little in reaching a goal, he has not attained a 
high standard iciihin the gwen learning experience. For ex- 
ample, if a high school student has lived abroad, say in Ger- 
many, for two years and has come to learn the foreign lan- 
guage well, then returns home and enrolls in a high school 
German course, it is likely that his ability to handle German 
will not be altered by the course. The course sets no high 
standard for that student. A second student who is equally 
bright but who begins with no knowledge of German may 
Aange his behavior very much as a result of the high school 
German class. \VhiIe the second student may be far inferior 
to e first one in German facility at the end of the course, 
t ere is no doubt which student has been influenced more 
y e course. The first student had achieved a high standard 
m Geman before enrolling in the course; the course repre- 
sents for him a low standard. 

A standard is measured by the dUtance the student mrrst 
go to reach rt A second measure uf starrdards is the extent of 
-din!'"™ r°' demanded. But -refinement" and 

is^r- involve difficulty. A child who 

mScT‘ n, “">0 in learning the 

Sruame pvv ^e, does not Lril 

Tugh standard. Under efficient instruction the 



Model for Developing Operating Rules — yg 

same child may leam the tables in a very short time with 
great ease. The more difficult a course is for a pupil the lower 
the standard of achievement is for him. Efficient instruction 
is the means to high standards. 

The reader should note that setting high standards and 
implementing them are two different things. It is useless to 
set the goals high if no one is able to reach them. Academic 
standards should be determined by the efficiency of the in- 
structional means. Sometimes teachers point with pride to 
coimses which only a few pupils can pass satisfactorily. Ac- 
cording to our psychology, the teachers, instead of feeling 
proud, should be embarrassed for setting the standards be- 
yond the instructional facilities. To we^ out inferior stu- 
dents through increasing demands alone is to deal in the 
morose luxury of sacrificing learners at the altar of incom- 
petent teaching. A student should never be discouraged 
from pursuing a field of study until he has been given the 
best available conditions for learning. When a child fails to 
leam, one should first suspect poor conditions somewhere in 
the learner’s environment before accepting the conclusion of 
“low capacity.” Such a democratic platforai requires proper 
instrumentation. We believe that the psychology of rein- 
forcement contributes something toward realizing that plat- 
form. The reference is to "differential reinforcement,” which 
is described as follows; 

When the infant takes his first unassisted step he is greatly 
encouraged (reinforced) by the proud parents. After the 
child leams to walk, he is not encouraged to walk after the 
manner of his first step. He is reinforced for improving his 
skill in walking. Differential reinforcement is given only when 
the performer has exhibited the proper form and magnitude 
of response. In other words, when a response must meet a 
criterion or standard in order to be reinforced, the process is 
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called “differential reinforcement” Academic standards are 
criteria of performance which the pupil must reach before 
he is reinforced. A teacher might demand oral spelling in 
which the correct response must consist of spelling plus cor- 
rect pronunciation of the word. All sldll building requires dif- 
ferential reinforcement 

In learning to throw a curve ball the reinforcement is im- 
mediately evident If the ball curves properly then grip, svrist 
movement, arm motion, and ball release will be differentially 
reinforced because other combinations fail to produce the 
desired curve, a person gels the “feel” of tennis, ssvim- 
ming, pitching horseshoes, dancing, typing, or speaking a 
foreign language he has learned to associate die way he per- 
forms with success, and he can tell by his own action when 
he is performing correctly. He knows when he is or 

“off" by the feedback of his own movements before the ob- 
jective results become apparent Learning the “feel” of a skill 
and self-evaluation through sensory feedback points up dif- 
ferential reinforcement. The teacher can facilitate the opera- 
tion of differential reinforcement by making as clear as pos- 
sible the kind of behavior that is deemed successful in a 
^ven situation and by informing the pupil immediately as 
to how close he has come to the criterion. The process known 
as good coaching" requires effective management of differ- 
ential reinforcement 


SUCCESSIVE APPROXIMATIONS 

InformaUon^should not be presented to the learner in 
arge chunks. An extreme example is that we would not 
a child to learn chess by telling him the rules, reading 
c St plays, and then telling him to go to it. Instead, 
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we would give him the names of the pieces and reinforce 
him for moving the pieces correctly. We would break up the 
total task into a series of small steps. Each step should be 
easy and should be reinforced only when properly per- 
formed. The result is gradual progress which leaves no em- 
barrassing gaps. Successive approximations is a technique of 
managing differential reinforcement. The learner is not rein- 
forced for merely repeating steps learned earlier, but for the 
more complex patterns as he moves toward an adequate com- 
mand of tiie game. Thus, the teacher of chess is reinforcing 
differentially as the learner comes closer and closer to actual 
chess playing. The learner is reinforced for behavior repre- 
senting a given level in his progress toward learning the 
whole task, but he is not reinforced for the same behavior he 
had already acquired, when he reaches a higher level. Fi- 
nally, he is reinforced for playing chess, or for displaying ade- 
quately the end product and not for merely being able to 
move and name the pieces. 


GRADUAL REDUCTION OF CUES (FADING) 

The individual does not learn material without some kind 
of cueing from the environment As he becomes better ac- 
quainted with the content, he becomes more and more able 
to respond correctly without outside help. A functional anal- 
ysis of behavior shows that the amount of cueing may be 
gradually reduced as learning progresses. When the learner 
has finally achieved the desired proficiency he has reached 
the stage where cues are no longer necessary. Such is a 
"natural” way of learning, since it is the way people learn 
even the simplest of skills. In a strange environment, the per- 
son searches about for all cues available in order to under- 
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stand, diat is, to maVe appropiiate responses. With repeated 
contact, he finds it less and less necessary to make use of de- 
tailed elements and requires only general guideposts or out- 
lines (cue points) in order to deal effectively with the situa- 
tion. Reinforcement psychology suggests that there are 
systematic ways, which may he substituted for natural 
haphazard methods. Cues can be gradually removed from 
material to be learned so that the pupil can respond even- 
tually in the presence of minimal cues. The systematic, grad- 
ual removal of cues in a controlled learning situation is often 
called “fading or “vanishing.” 


STIMULUS DISCRIMINATION 

Discrimination b the act of selecting something while re* 
jecting something else. The rate and form of responding 
may vary in the presence of different stimuli. In the class- 
room, stimuli are legion. Only certain stimuli are selected by 
the learner. When selection and response to stimuli are fol- 
lowed by reinforcement, while no reinforcement follows re- 
sponse to other stimuli, then leamiog b the result of stimulus 
dbcrimination. More correctly, such b stimulus discrimina- 
tion. An example of thb b when a teacher uses a multiple 
choice test as an instrument of instruction. Instead of using 
the test to see how many items can be ans\vered correctly, 
the teacher presents the test so as to use each item as a basb 
for dbcussion. As the dbcussion proceeds the teacher rein- 
forces pupils who choose correct ans\vers while he does not 
reinforce wrong answers. When a stimulus or group of 
stimuli influence the learner toward their selection (or re- 
j^tion) because of some past experience with those kinds of 
s imu i t en the responses of the learner are said to be un- 
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der stimulus control. Stimulus discrimination is the process 
that helps the learner become aware of the importance of 
differences in the environment, while differential reinforce- 
ment helps him to learn the importance of how an act is per- 
formed. 


FEEDBACK 

Learning is change in behavior. In order for a learner to 
change his responses, he must be furnished with some kind 
of awareness of their consequences. When the learner is made 
aware of the consequences of his action, the process is some- 
times called “feedback” or “knowledge of results.” An ex- 
ample of feedback as a corrective agent is seen in the wob- 
blings of a child learning to ride a bicycle. If he makes a 
turn to the right while his weight is swinging to the left he 
begins to fall to the left. He may quickly shift his weight and 
turn the wheel. If he does not alter his response pattern in 
that way, he experiences falUng. He learns to ride properly 
after his response patterns have been repeatedly corrected 
by his ‘Toiowledge of consequences.” 

In education there are various sources of feedback — the 
teacher, peers, answers in books, and learned standards for 
self-evaluation. If no feedback is available for response evalu- 
ation the correct response will not be readily learned. Con- 
sequences of responding act through feedback to maintain 
or shape response probabilities. 


IMMEDIACY OF FEEDBACK 

When feedback occurs long after the response is emitted, 
learning may show little or no progress. While experimental 
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results have not been conclusive concerning how immediate 
feedback should be, there is general agreement that feedback 
of some kind is necessary for efficient learning. It seems prob- 
able that the necessary immediacy of feedback is related to 
the kind of learning attempted. A “good" learner seems to use 
input of information in a more effident way than does the 
"poor” learner. Original endowment of the learner as well as 
his previous familiarity with elements which have some 
snnilarity to those being learned are important because they 
seem to determine the amount of cueing and immediacy of 
feedback required. If a task involving an extended gross ef- 
fort is simple, then feedback may be delayed until the end of 
the effort. If several familiar elements are to he synthesized 
into a single larger unit, feedback may be necessary at each 
step of the synthesis so that the learner does not “go wrong." 
Present consensus seems to be that feedback ought to be 
provided shortly after a response so that the learner will not 
perpetuate incorrect responding and so that the desired 
changes will occur efficiently. 

Wlae the foregoing discussion is not an eihausave de- 
scnphon of the psychology of reinforcement in the light of a 
lunchonal aMlysis of behavior, it should suffice for making 
opCTatmg rules to suit the purpose of our theme. The secUon 
to lollow presents some generaliUes which may act as inter- 
u.^es between the psychology and its applicaUou. 
of fiiTir-H education according to a psychology 

? appropriate at thiTtime. FLctiond 

to ctages in Ins behavior. Since the sehool en- 
applied In ^ ^ social in makeup, functional analysis 


Um learning The teacher, a part of the 
oi each nunil. 5s .• . . 


uient of each pupil, 


IS seen as an important change agent. 
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one who can control certain factors so as to influence the 
achievement of pupils. 

The first step by the teacher in using functional analysis is 
to determine what reinforcers in the school can be easily 
identified. Some reinforcers are positive, such as confirmation 
of success, commendations, hi^ grades, and special oppor- 
tunities given because of outstanding performance. Some- 
times the teacher uses negative reinforcement, which is the 
process of removing aversive stimuli contingent upon some 
act of the pupil. Examples would include such actions as re- 
moving low grades because of demonstrated improvement 
and removing an imposed restriction when extra work has 
been done. A comprehensive h'st of reinforcers in the class- 
room requires personal knowledge of each pupil, including 
the things he likes to do, what he tries to avoid, his goals, and 
the like. When the teacher finds that nothing he can manipu- 
late will influence a given pupil, then he needs help in deal- 
ing with that pupil. Let us examine some practical details 
regarding the use of funcUonal analysis by the teacher. 

There are three phases of education imph'ed by func- 
tional analysis. They are adaptation, shaping, and mainte- 
nance. 

Adaptation. When a pupil enters a new classroom which 
has a new teacher, along with new texts, peers, and tasks, 
he is likely to be apprehensive. When much of one’s environ- 
ment suddenly becomes unfamiliar, there is a great likeli- 
hood that he will display some emotional behavior. He will 
probably show mild anxiety, uncertainty, and, in general, 
heightened emotional activity. As he becomes accustomed 
to his new envntffnfterA. hfe wAivity wsbsyies. de- 

duction of anxiety and other nonfunctional (nonuseful) 
emoUons is called “adaptation.” Our selected psychology sug- 
gests that teachers can speed up the adaptive phase. Let us 
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list some things which teachers often do and which seem 
worthwhile according to our psychological viewpoint. 

Listing the course objectives in spedftc terms rather than in vague 
generalities. 

Providing a clear description of how the final grade is to be deter- 
mined. 

Giving each pupil an assignment sheet which indicates the amount 
of content to be covered and the relative importance of each topic. 
Providing an overview or orientation of the course to point up the 
nature of the content, the hinds of work that can be done for extra 
credit, and outside readings that supplement the text. 


We are giving scant description of adaptation here, but we 
think that the analysis of teaching practices in Part III will 
supplement the above points. One obvious criticism of the 
foregoing list Is that it imph'es a highly structured course, 
which is often regarded as undesirable. We expect later on to 
point up the psychological importance of structure and to 
indicate which things need detailed structure as well as 
those things which are developed or structured by the 
learner. These considerations are important and exciting but 
do not belong here. 

Shaping. After the pupil has adapted to the new situation 
^ e s apng process should begin. Shaping cannot have max- 
mi^ e until the learner is relatively free from anxiety, 
. ’ ® shaping is the process of bringing 

stimuU which in^’ton affect the 
in/is a acts. According to functional analysis shap- 

“achievement c chariges which are commonly called 
choloev i? t \ ^ ^urational aim, according to our psy- 

gy. IS to bnng the forces of shaping under the control 
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of the teacher and the learner. Emphasis is on “deliberate con- 
trol” rather tlian on caprice, diance, or accident. The assump- 
tion is that human leammg can be engineered in the sense 
that conditions can be realized that will produce maximum 
efficiency when compared with the less controlled means. 

One common objection to the emphasis upon control is 
that it places the learner in the role of a pawn, a passive 
lump of wax to be molded at the pleasure of a manipulator. 
That interpretation is incomplete and misleading. It fails to 
point up the desirable aspect of control. “Control” does not 
deny "self-control,” because the latter is a species of the 
former. If one takes the view that maturation requires 
optimal growth of self-control, then the mature learner is one 
who gradually acquires skiU in controlling variables which 
in turn influence his own behavior. Example: Money is a 
variable which has considerable influence on most people in 
our society. But money is not a variable of caprice. It is 
highly controlled. Those who are in a position to control 
(earn and manage) money so that enough is always avail* 
able for their natural and learned needs exhibit the kind of 
self-control mentioned above. It is learned. Many people, 
however, are controlled by money without having much 
control over it. Not all effective variables can be controlled 
by the learner. But he can manage some quite skillfully to his 
long-run advantage. To the extent that he acquires this 
ability he has achieved self-control. 

The upshot of assuming that behavior is controlled either 
deliberately or by caprice is that it sets the stage for en- 
gineering desired changes through techniques of control. It 
is a hopeful determinism because it places the control of 
some determiners in the hands of the individual, who can 
thereby achieve a concrete facet of freedom. If behavior is 
determined by either caprice or deliberate control, then free- 
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(lorn can be achieved only through education, that is, by 
learning how to control one’s self. The teacher is the logic^ 
person to assume delilxjralc control in helping the pupil to 
learn how to control himself. Shaping docs not necessarily 
support exploitation, although it can be used by one human 
to exploit another. The teacher may be seen as one who 
teaches the pupil self-control in certain areas of behavior. 


Conditions for shaping optimal acquisition of information 
are given in the next part and therefore will not be listed 
here. Part III is devoted to developing operating rules for 
shaping of information getting. 

Maintenance. Tlie tliird phase of education according to 
functional analysis is tlic process of strengthening learned be- 
havior so that it will be available when needed. In terms of 
factional analysis that process is "maintenance." In educa- 
tion the effect of maintenance is seen as retention, applica* 
tion, and transfer of learning. 

\\^en a response is reinforced each time It is emitted, it 
quickly loses its strength (is extinguished) when reinforce- 
ment is withheld. The strength of a response can be meas- 
jued by the number of Umes it is emitted wlien not followed 
y r^forcemenl. A strong response is one which will endure 
a rather long time under nonrcinforcemcnt. A weak response 
exunguishes easily. * 

Eesislance to extiocUon can be engineered by the way in 
wWb reinforcenrent u nranaged. In general, respome 
Stangth comes from a gradual redueUon in the frequency 
o^em orcemenl either on a time basis or on a worh\asis. 
s« f time it is emitted, we 

n'Luv "a "hedule is inlermitlent. Tceh- 

taSuiem'TI'," ^'-gth^ed to resist exUnction by 
“Xatil”?'f reinforcement.” There are mjy 
SThe “‘"r which we cannot de- 

here. The mam point is that the psychology impUes 
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that a pupil must experience some form of intermittent 
schedule of reinforcement to bring about sustained retention 
of subject matter. Let us now list some of the conditions 
which teachers ought to Include in their management to help 
pupils retain knowledge over a long span of time. 

Presentation of material in multiple contexts. 

Numerous examples and illustrations of important concepts. 

Assignment of tasks wKich require the use of new materiaL 

Reinforcement available only after the completion of tasks. 

Gradual increase in the complexity of tasks or problems. 

Practical applications of knowledge demonstrated. 

Student assigned task of presenting approprisle demoostratzons. 

Groups of students given task to find, list, and describe applications 

not covered in class and in the text 

Critical evaluation sessions of structure, functions, and meanings of 

content 

Individual and group projects. 

The above conditions do not point up the details of optimal 
management in putting them into practice. Proper applica- 
tion requires a systematic program aimed to develop spe- 
cific operating rules and to test them under classroom condi- 
tions. We hope to carry out such a program, or to describe it, 
in the case of helping students to acquire information ef- 
ficiently. 


the psychological model for 
acquisition of subject matter 

The model to be described in this section is meant to be 
used as a basis for helping students acquire the content of a 
subject matter. It is not primarily for the purpose of mainte- 
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nance, which includes retention, transfer, and application. 
Separate models devoted to maintenance are contemplated 
by the authors for future publication. Part II of the book 
contains a description of an educational perspective which 
covers the various steps involved in learning subject matter. 
After the reader has completed Part II tlie specific contribu* 
tion intended by the model described below will be clear. 

The model contains eight features that will facilitate the 
learning process; 


1. Objectives to be learned under ca<di topic are clearly presented- 

2. The content is presented in relatively small infonnation task 
units. 

3. The information task units are arranged in o sequence to maintain 
high continuity for the learner. 

4. Each unit contains ample cueing to predispose success for deal- 
ing with the task presented. 

5. A model answer is available to the learner after be has com- 
pleted each task. 

6. The rate of pacing Is set by the learner. 

7. The learning situation is set up and managed to insure a mini- 
mum of distractions for the learner. 

8. A reriew test is presented that makes clear to the learner the 
yecific behaviors necessary to meet the objectives given at the 
beginmng of the topic. 


Objectives to be learned under each topic are clearly pre- 
sented Human beings have a great advantage over lower 
animals m learning new tasks. The human is capable of ac- 
quiring a complexverbal repertory which he can use in gain- 
ing further informaUon and in deaUng with nonverbal fisks. 

considerably retarded, 
of verbal learning. Since 
M I mate up subject matter! is ver- 

e, he teacher relies heavily upon verbal com- 
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munication to introduce topics and to present new concepts 
and facts. 

We have indicated before that teaching is a process of in- 
fluencing behavior in a given direction. The value of present- 
ing the objectives at the beginning of each new topic is rather 
obvious. According to the psychology selected, the specifica- 
tion of objectives serves to equip the learner with a sample of 
discriminative stimuli in advance so that the cueing found 
in the specific tasks can operate to a maximum. In brief, a 
list of specific objectives provides the student with things to 
look for later on; it furnishes him with an expectancy so that 
he can deal effectively with the details. Expectancy is simply 
that behavior which intervenes between an operant and re- 
inforcement. When expectancy is not characterized by ex- 
cessive emotional behavior, the person tends to make rele- 
vant preparation for tasks ahead. 

The objectives should be presented so that they not only 
indicate the things to be learned but suggest the value or 
“usefulness” of reaching the goals. It should be clear to the 
student why he is expected to be successful in dealing with 
the tasks. The “why” part of the objectives can be accom- 
plished by describing how the information to be learned is 
related to the successful performance of future tasks in the 
same course, in later courses, and in everyday experience. 
Making the goals clear to the learner should function as a 
stimulus (motivator) for learning the content. 

The content is presented in relatively small information 
task units. The psychological value of this process is to pro- 
vide the learner with a feeling of getting somewhere. It has 
been pointed out that reinforcement is important in the 
learning process. When the student is presented with a bit 
of information and provided with a task that calls for using 
the information immediately, he is likely to e^q^erience a 
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feeling of satisfacb’on as a result of success. The information 
task unit functions as the occasion for successful manlpula* 
tion of the information bit, \Vlicn we contrast this approach 
to the long, rambling discourse found in some books and 
lectures, we can easily see how the relatively small unit can 
function to bring about reinforcement. 

The second psychological advantage in favor of the in- 
formation task unit is that it tends to keep the learner active. 
It not only presents him with relevant tasks frequently, tlius 
keeping him actively engaged, but it also tends to sharpen 
and maintain his attenUon because the tasks are small enough 
to ht within his span of apprehension. Consequentiy. he is 
less apt to wander oif the track through inattention and day- 
drynung than m the situation that presents him with long 
confusing descripdons heavily loaded with things to 
keep in nund as he proceeds. The learner must remember 
covered, but he does this 
the oninic a \ ^ opportunity to make relevant use of 
mLed^^aV VMif V already ac- 

^ f-o-o^olves, making up ql.es- 

SerhaZT""”® O' •’’oy go =Iong. Bui L average 
i„T T'' oo^ oftin is uuahle to re- 

r 'foo' 'vilh later conlenl. 

lask units it . 1 ,'^ ''o’o’'''oly small information 

£L™g 4bi P 4uire the kind of 

difficult materiak Tk f ^ useful for dealing with more 
“ '>o“oved that not nil mate- 
nJe seems to be particidaT'*'".® m*' P'“™' '"’o- Yet, the 

E-duaUy ,engU.eu the Mo^^ti^l t^ruf/retm- 



Model for Developing Operating Rules — 93 

dent can function efficiently with the more conventional 
mode of presentation. 

The information task units are arranged in a sequence to 
maintain high continuUtj for the learner. Research has shown 
that it is more difficult to learn a series of disconnected words 
than to learn words that form meaningful sentences. Also, it 
is more difficult to learn a list of nonsense syllables than a list 
of common words. Continuity is found in the connecting 
linlcs between information bits. Common terms and meanings 
that overlap between adjacent information task units main- 
tain continuity through a land of redundancy, which per- 
forms the valuable function of providing something familiar 
to which the new is attached. The tasks in a chain of units 
often require highly correlated responses. They are cor- 
related in the sense that any given success predisposes success 
with the next task. Thus, redundancy and correlated tasks 
are deliberately built into the sequence of information units 
to insure continuity. Psychologically, we speak of cueing that 
is similar between correlated tasks as the controlled variable 
which helps to establish a meaningful flow of content. In 
general, relational terms plus connective phrases make up the 
tissue of continuity. The result quite often is a longer dis- 
course than the more elegant message having only the bare 
necessities. But continuity promotes learning and helps the 
learner keep in mind information that is important for un- 
derstanding later passages. By contrasting the two follow- 
ing examples, the point becomes abundantly clear. 

a. Reinforcement is important in learning. Teachers ought to pro- 
vide for resistance to extinction. They should also encourage frustra- 
tion tolerance. 

b Reinforcement is a process that refers to the strengthening of a 
learned response. It is brought about by helping the student ex- 
perience success by making tasks relatively easy and by giving tbe 
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learner feedback that confirms his success. \Vlrcn tlic conditions for 
learning predispose success, Ihe student is opt to rcl.nin the informa* 
tion. Thus, retention depends upon reinforcement. Wljcn retention 
has been acquired we say that the responses resist extinction. A 
related habit that can be learned is fnistnllon tolerance, which is 
the tendency to keep trying even when expected successes arc not 
experienced. The way to build up frustration tolerance is to grad- 
ually decrease the number of reinforcements in relation to the 
amount of work accomplished. Thus, by gradually shifting the 
schedule of reinforcement so that more work is done between con- 
secutive reinforcements, t!ic learner acquires perseverance or the 
tendency to keep trying when success fa only intermittent. 


Example (a) lacks continuity for Uie learner who is un- 
familiar with the terms being discussed. It may function 
satisfactorily as a summary but not for initial learning. The 
s^nd example is much longer and redundancy is obvious. 
But the redundancy provides a means for ty-ing tljc concepts 
together so tliat llie learner can grasp how tlicy arc related. 

though the examples are not structured as information task 
units, they illi^trate the role of redundancy in establishing 
TOntmuity. Prime examples of information task units can be 
ound m programmed materials, wbicli will be covered in a 
later chapter. 


dcnJiln cueing to predispose success for 

that ^ ^ presented. Our psj-chology suggests 

sh,H?f ru d® should not be diJlMt hr the 

t£ a I . point sue], as in 

makWrt ™ end andysis phases. There is no need for 
delibefaM "t information recondite. If the teacher 

slowine nlf *= '“nu-ng of conlenl difficult, he is 

iSSftlT".' 'n ’’"Shtes students and condilion- 
vidL “""'‘'E™' “Ills. Therefore, skill in prn- 

is important ULentteSS'’ ““““S' 
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A model answer is aoailable to the learner after he has 
completed each task. The emphasis is upon the availability 
of the correct answer. Some pupils have need for more in- 
formation than others in order to grasp meanings. Also, some 
students need to he reminded more often than others where 
they are headed. Some learners need reassurance, although 
they may be almost certain of the correctness of their efforts. 
Knowledge of results serves a valuable function and should 
be available when the learner calls for it. He can be counted 
upon to use it to the extent necessary. The feedback should 
also be immediate in most situaUons. 

Feedback should be sufficiently detailed so that the stu- 
dent can evaluate his response effectively. Without some 
reference point in the form of feedback, the earner cannot 
acquire a sound means for seff-evaluation M 
grows in confidence, he can develop techniques for sell- 
valuation with minimum dependence on outside stimuli, 
therefore to promote good self-evaluaUon the student must 
movMed ^th knowledge of his efforts. By gradua Uy 
be feedback as the student gams 

*”S' ^ce®ht acquires knowledge of the criteria to judp 
txmfidence, ^ Consequently, by emphasizing the 
‘''Ti l^L Xdtack rather than the forced presentation 
7,;" !tu"^^^ for himself the time and place he 

raZTP^g “ set by the learner. Different students 
j f assimilate differing amounts of information, 
attend to an ^ needs to be made which permits 

Some ’“^Hmuluf contact with the individual to be con- 
7ron d ty bTeither random or systematic. It is not 
trolled. ]nn,w which rate of flow is best for 

easy tor “e '0 j jnw such as found in moving 

;«u7 aTd sou°n7rp- is necessarily best for aU learners. 
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learner feedback that confinns his success. When ihe conditions for 
learning predispose success, the student is opt to retain the iriforma* 
tion. Thus, retention depends upon reinforcement. ^Vllcn retention 
has been acquired we say that the responses resist extinction. A 
related habit that can be learned ts frustration tolerance, which is 
the tendency to keep trying e\'cn when expected successes are not 
experienced. The way to build up frustration tolerance Is to grad* 
ually decrease the number of reinforcements in relation to the 
amount of work accomplished. Thus, by gradually shifting the 
schedule of reinforcement so that more work is done between con- 
secutive reinforcements, the learner acquires perseverance or the 
tendency to keep trying when success is only intermittent. 


Example (a) lacks continuity for the learner who Is un- 
familiar with the terms being discussed. It may function 
satisfactorily as a summary but not for initial learning. The 
second example is much longer and redundancy is obvious. 
But the redundancy provides a means for tying the concepts 
learner can grasp how they are related. 
Although tlic examples are not structured as information task 
units, tliey illi^trate tlie role of redundancy in establisliing 
Mntmuity. Prime examples of information task units can be 
oun m programmed matcriak, which wll be covered in a 
later chapter. 

Eflc/i unit confoins ample cueing io predispose success for 
tbVf^ ^ ^ presented. Our psydiology suggests 
ftat the ^tting of informalion should not be difficult to the 
thfr 1 . “houW come at a later point such as in 
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A model answer is available to the learner after he has 
completed each tosh The emphasis is upon the availability 
of the correct answer. Some pupils have need for more in- 
formation than others in order to grasp meanings. Also, some 
students need to be reminded more often than others where 
they are headed. Some learners need reassurance, although 
they may be almost certain of the correctness of their effort 
Knowledge of results serves a valuable funcUon and should 
be available when the learner calls for ih He can be counted 
upon to use it to the extent necessary. The feedback should 
also be immediate in most situatioiK. 

Feedback should be sufficiently detaJed so ffiat the stu- 
dent can evaluate his response 

reference point in the form of feedback, the earner cannot 
acqule a «und means for seK-evaluatiom M the learner 
mws in confidence, he can develop techniques for self- 
».• wifVi rrunimuin dependence on outside stimuli, 
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Tlie remaining alternative is control by the learner himself. 
The student needs to be able, in effect, to say to the world of 
stimuli. Hold on a minute, I can*t keep up with all of you at 
oncel Here is a point at which the learner initiates behavior 
or emits operants. If the rate of presenting material is too fast 
then the student gets lost and will tend to become confused 
and discouraged. If the rale is too slow he will probably be- 
come bored. Therefore, the solution seems to be that the rate 
of flow should be controlled by the student. Should the rule 
of self-pacing always be appUed in leaching? We think that 
It should not always be used because it is often desirable to 
help the student speed up his pacing. Slow readers, for ex- 
ample, may continue their slow pace unless something hap- 
pens to influence them to increase it. When increased pacine 
becomes a desirable goal, the teacher should be ready to 
plaw the student under conditions that will reinforce the 
SnnJ siluab-ons in everyday life 

externally controUed 
ates as exemphfled by television, movies, public speeches, 

Sal tlT™ however! 

beharfor^l «>»dition in the shaping of 

Srea, 'Vhen L L- 
of a sldU, or a body of hnowl- 
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earlier under distraction than under situations which are 
rather free of such stimuli. Psychologically, the problem is 
twofold: First, to arrange conditions so that miiumum dis- 
tracUons occur, and secondly, to encourage selective atten- 
tion to stimuli— operant discrimination. Some specific sug- 
gesUons on how to realize this and other conditions for 
optimal informaUon getting will be developed in Part III. 

A review test is presented that reminds the learner of the 
specific behaviors necessary to meet the obfectives given at 
the beginning of the topic. \Vhers a topic is completed the 
student should be given a means to mahe it clear to to just 
how well he has progressed in acquiring the essential Imowl- 
cdBC. fust before the topic test is presented to him a sugary 
of the important points should be indicated so that he can 
see how his knowledge should be organized. The summary 
should be foUowed by a test. After completing the test, a set 
of model ansivers should be available so that the student can 

T sh^dd blTerembered that the above condiUims were 
chosen on two bases: Compatibihty wuth our selected psy- 
? 1 „ on the basis that the condition can be mampu- 
cholo^ teacher We do not claim that the conditions 

iLtive Wei claim that the listed points are repre- 
are eAaus . an efficient 

sentauve of the aS^uiring informaHon. 

teacUng stoU ^va analyze common teach- 

Before th lecture, discussion, field trips, and the 

VlEl^riris presented to provide a detaUed perspccUve of 
that is intended to describe the conception of 
rfucSon in which the model can operate appropriately. 
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PART TWO 


CHAPTER 6 

A Perspective of Education in 
Subject Matter: 

The Information-Getting Phase 


This chapter deals with one of the four stages of education 
to which we have referred several times. Again, they are: in- 
formation getting, apph'catioD, analysis, and creativity. These 
four phases of learning can serve as the basis for a broad re- 
search operation which can be carried on mostly in the class- 
room. The teacher can be the central figure in testing the 
operating rules. 

Table 1 shows the skeleton of our perspective. 
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CHAPTER 6 

A Perspective of Education in 
Subject Matter: 

The Information-Getting Phase 


This chafier deals with one of the four stages of education 
to which we have referred several times. Again, they are: in- 
formation getting, application, analysis, and creativity. These 
four phases of learning can serve as the basis for a broad re- 
search operation which can be carried on mostly in the class- 
room. Tlie teacher can be the central figure in testing the 
operating rules. 

Table 1 shows the skeleton of our perspective. 
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TABLE 1 

Pluses of Education in Subject Matter 

XNTORMATJON 

*^fcrii.SC APPUCATIOV A KALTSB OtEATTVITY 

Criteria of 
Success 

Teaching 

Functions 


Instrumental 

Behavior 

Personal'^ 

Traits 
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situations may be used to describe how real situations ought 
to be changed. 

So that this book may become a “practical tool” for the 
teacher, let us now follow an example of the use of Table 1 
as a plan of application. A list of tasks will first be given, to 
show how the phases of learning are connected with the 
things that must be done to make the phases useful. 


TASKS SHOWING HOW THE FOUR 
PHASES ARE HANDLED 

a. Establish a Tentative Definition of the Learning Phases. 
We must begin with an arbitrary statement and then modify 
it to fit the experimental facts. For example, it is necessary to 
have some notion of the meaning of “information getting" so 
that we may arrange the details necessary for studying it. 
The experimental definition will emerge from the set of 
simple interlocking studies carried on in the classroom. 

b. Describe a Method for Measuring Success in Each 
Learning Phase. This comes under “Criteria of Success” in 
the figure, and it makes contact with “information getting” 
plus each of the other phases by stating clearly how success 
is to be evaluated or determined. 

c. Specify the Controlled Conditions Used to Stimulate 
the Learner to Reach Success. This means to list the teaching 
function in the form of the ideal conditions which have been 
taken from the psychology. We aim to use a pattern of con- 
ditions which is supposed to center on manipulable variables 
which make the ideal learning situation. The variables must 
be manipulable so that we can determine the teacher’s most 
efficient role in managing the classroom when given a par- 
ticular set of goals. 
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The proposed experiments in the classroom differ from 
those carried out in the laboratory in that the classroom re- 
search is aimed at finding an arrangement of variables 
(highly complex clusters) which contribute toward increas- 
ing efficiency of teaching and learning. Laboratory experi- 
ments, on the other hand, may be characterized by prema- 
ture attempts to develop theories of wider scope than is 
warranted by the kinds of situations studied. One of the rea- 
sons for our borrowing the Skinnerian viewpoint is that his 
“system” is not made overly complex by too many explana- 
tory concepts. Emphasis is upon the data and “explanations” 
are not dwelt upon. “Explanations” presume causes, but 
terms which stand for actual phenomena should be easier to 
apply to related situations than are terms which stand for 
presumed causes. 

In this kind of experimentation, precision is sacrificed, but 
gains Me sought which will be so large that a painstaking 
statistical analysis will be unnecessary. Unless the effect of 
changes in teaching are large enough to be obvious by in- 
spection, the gain in adopting new methods will hardly equal 
the cost. Large gains may ako be minutely analyzed, when- 
ever this is desirable, of course. 


d. Describe the Kinds of Behavior Exhibited by the 
Learner m Advancing Toward the Goal The table shows this 
^ instrumental behavior.” Instead of using two methods of 
uistmction and comparing the results of their effects on leam- 
mg y a posttest, we want to get a record of the process itself. 

e want an ongoing or accumulative record so that we can 
rampare teaching functions at any given time with the way 
tbe learner is behaving at that time. We shall not use com- 
P ga getry in getting accumulative records, since elab- 
™ iivailable to teachers. The 

s or ingenuity and creativity and stands as one of the 
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tougher challenges to classroom research. Howev'er, we shall 
illustrate some successful instances of this research in Part 
III. 

e. Measure the Individual Differences of the Learners at 
the Beginning of the Experiment. In the figure we use the 
term personality traits to stand for those things which the 
learner carries into the situation. Differences reduce to two 
things: The amount of information which the pupil aheady 
has, which is related to the new material; and his personality 
pattern which is logically related to the learning tasks. Here, 
some concession has been made to personality psychology. 
Yet traits are not seen as causes of achievement differences, 
but rather as correlates which add diagnostic information 
that may be valuable in deciding how the teaching situation 
can be improved. 


INFORMATION GETHNO 

We define information getting as a kind of interaction with 
a body of content contamj'ng new knowledge to the learner 
and resulting in retention of some or all of the new knowl- 
edge. The definition acknowledges activity on the part of the 
learner, leaving room for instrumental manipulation by the 
learner. Our aim is to sharpen the definition through an ex- 
perimental program so that the operations of measurement 
and control used in the experiments will provide specific 
referents of the term information getting. We believe that 
the best way to develop standard meam'ngs of many key 
terms is by experimental defim'b'ons rather than by armchair 
defining. 

Criteria of Success. How must the learner behave in order 
to be successful in getting information? The two convenient 
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measures of information getting are measures of "recogni- 
tion" and "recall." Ability to discriminate between valid 
samples of the content and expressions not consistent witli 
tlie learned material is called "recognition," Objective tj’pc 
tests measure recognition. Recall m.iy be measured by llic 
essay test or tlie oral examination. The learner must repro- 
duce samples of verbal behavior that approximate the con- 
tent to be learned, in "recall." 

Teaching FuncUons. A teaching function is a form of 
stimulation that influences the learner to alter his behavior 
in a desired direction. In Chapter 5 we developed a set of 
ideal conditions which we called a "model." \Vc shall use this 
model as the basis for teaching information efficiently. The 
model is reproduced below; 


Low ratio of unfamfliar to /amltiar tenns. 

Content divided into small parts. 

Each part has a bit of Information plus a task for the learner, 
^eing in each part Is strong eiwugh to keep failure at a low level 
Cueing for a given response is progrtssivcly reduced. 

Amodel response Is made avaibble afler each task is completed. 
The learner is stimulated to use criteria to evaluate hfa own 
progress. 

Flow of material is controlled by the learner. 

Distracting stimuli are minimized. 


In Part III we are to use the model as a basis for analyzing 
mTsS’) ^ teaching (lecture, discussion, field trip, 


how Beharior. The problem here is to discover 

to earner manipulates the content when he intends 
centerTrffr f ^“^"5 informaUon. The main difficulty 
learner who \ processing of information by a 

n he reads or listens is not directly observable. 



The Information-Getting Phase — 105 

How can we get at the process of learning information 
when such things as reading and listening contain so many 
activities which cannot be observed (without special labora- 
tory equipment)? We must make as much of the behavior as 
possible overt. If we are to study reading, we choose oral 
reading, not silent reading. Tliis would be recorded on tape 
and then analyzed. Then such controllable variables as ratio 
of imfamiliar to familiar words, size of information units, and 
so on, could be studied. The genera] plan is first to identify 
the overt counterparts of impb'cil forms of learning, then in- 
sert experimental conditions, and measure the results of an 
accumulative record. 

Personality Traits. The ptycbology of functional analysis 
does not interpret person^ty traits as determiners of be- 
havior. Perhaps the most useful definition is one which re- 
gards traits as measurable habits which persist over strong 
changes in the environment. They can be measured, but not 
with precision. However, they can be used to describe an 
individual as well as to predict how he will act relative to 
others. 

If it is found that phases of learm’ng call for differences in 
patterns of traits, and these differences are sharp, then what 
kind of decisions must be made in teaching? What per- 
sonality traits are likely to be found in the person who suc- 
ceeds best in getting information? We must begin to answer 
the question with reasonable guesses. I^et us list a pattern of 
traits which may be related; 


High 

docility 
suggestibility 
industriousnesJ 
need for achievement 
trusting 


Low 

independence 

flexibility 

theoiy-oriented 

aggressiveness 

doubtfulness 
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Other traits could be added to the list. Those listed are not 
“standard” personality dimensions. Yet there are measures 
that approximate the dimensions listed above. 

We have now completed an overview of the information 
getting phase of our perspective. Tlie purpose of Part III is to 
elaborate on how the psychological model can be used to 
develop the information getting portion of the schema shown 
in Figure 2. The remaining chapters of Part II will be ^ven 
to overviews of the application, analysis, and creativity 
phases. 
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CHAPTER 7 


A Perspective of Education in 
Subject Matter: 

The Application Phase 


We shall now examine the application phase in much the 
same way as we looked at information getting m Ae preced- 
rchalr However, the treatment of application wil be 
mL e£;ive than was that ofinformaUon getting since 
application, analysis, and creativity are not to be discussed 

“xte oLes of learning which we are desmibing have an 
oT+ifirialitv largely because the pupil is not seen as 
in a neat orderly fashion. 
rr®rhtsvstma4 ^Uninb «« must expect the learner 
mte ™vlng back and Wi freely from one phase to an- 
to be movi g stringent rules or boundary 

V pT ^r example, it is not necessary that the pupil get oil 
lines. Fo . before he goes into the other 

phirK is mfningful. however, to think of the pupil as 
.— 107 — 
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being influenced to move toward creativity raUjcr Uian being 
encouraged to remain in the information stage. Tlierc Is the 
possibility tlial learning subject matter is largely an integra- 
tive function, that the pupil combines his many acts into a 
complex pattern and tliat the lines between the phases wc 
have named arc quite arbitrarily drawn. 

Science is often concerned willi arbitrary classiGcalions, 
which are actually convenient abstractions, Such classifica- 
tion is sustained by tlie hope that the results will justify the 
effort Likewise, we hope the schema presented in the pre- 
ceding chapter will be justified by the kinds of questions and 
problems that ensue and by the results obtained from pursu- 
ing the answers. 

Content of a course may be thought of as a body of knowl- 
edge which can be communicated more or less successfully 
under conditions of ordinary teaching. Ability to recall and 
to recognize important parts of content has been taken os 
evidence for success in acquiring the knowledge. Before de- 
ciding upon those criteria of success to be used in judging 
the application of knowledge let us describe the process of 
“application" itself. 


To apply knowledge of a course means to use it instru- 
ment% in situations outside the subject matter. A child ap- 
plies his knowledge of arilhmeUc when he makes correct 
change, when he measures the height of his brother ac- 
^ately, and when lie calculates the cost of a motor trip, 
tducahon ought to encompass more than a study of tlie 
su ject matter itself. The word insfrumcnfol suggests tliat 
edueaUon is not merely a process of knowledge getting but 
areas' making of useful connections with other 


ImnlT'f ‘o to made le help pupils us. 

knowledge m a variety of ways. There is a need to hreal 
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down the artificial and tight compartments known as “subject 
matter. If this is done, then boundaries between areas of 
knowledge may be regarded only as conveniences in com- 
munication rather than as something that actually exists. 


CRITERIA OF SUCCESS 

What behavior shown by the child may be accepted as 
indicative of successful application? The obvious answer is 
that a child successfully applies when he solves a valid sam- 
ple of problems outside the subject matter area by using in- 
formation learned within the subject. A more difficult side 
of the question is met when we try to describe how the 
teacher can determine which problems are appropriate and 
the extent of the sample of problems. 

Let us first clear up a possible source of confusion. Our 
reference to “subject matter" is not the same as to a "course 
of study/’ A course of study is not confined to knowledge of 
the subject matter. Arithmetic is a subject matter. But a 
course in arithmetic should extend beyond the formal bound- 
aries of the subject matter. When the teacher brings in prac- 
tical problems to be solved he is staying within the course 
but has gone outside pure knowledge of arithmetic. 

The idea of application, as we are to use it, suggests that 
a course of study is a slice of the pupil’s life in which he be- 
comes familiar with new loiowledge and learns to manipu- 
late it. This manipulation includes sizing up situations, mak- 
ing decisions, and successfully following up those decisions 
with action. “Sizing up a situation” is comparable with the 
phase called “analysis.” Making and carrying out decisions 
approximate our notion of “application.*’ 

A course of study should add to the pupil’s freedom and 
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sense of power. Williout freedom to deal with things one can- 
not be creative. Education should therefore be engineered 
so that experience in acquiring and manipulating knowledge 
extends from highly structured situations to those deter- 
mined by the learner. Progress toward self-determination 
should be gradual, however. As the pupil matures In his skill 
at learning he should be given increased freedom to decide 
upon his own courses of action. 

A successful level of application has been achieved by a 
pupil when he can demonstrate appropriate manipulation of 
parts of a subject matter in situations external to that sub- 
ject. Subject matter parts should be chosen by the teacher 
and should adequately sample the apph’cablc content. Ex- 
ternal situations and problems should be well sampled as to 
area and difficulty. This means that problems should range 
from easy to difficult and should be found in the typical 
areas of application. 


TEACHING FUNCTIONS 

It must be emphasized that our perspective does not leave 
application to chance. Application is not a process that is as- 
sumed m occ^ merely because the pupil has acquired knowl- 
highly important phase of leaching calls for spe- 
cif twls and experiences that are best suited to reach the 
criterion. If the teacher does a good job in helping pupils to 
, owledge, then the transfer of learning will not be left 
o ance because transfer is application in new situations. 

pp cation can be expected at all levels of learning as 
well as m many areas. Reading, writing, spelling, and arith- 
mebc lend themselves to applicaUon. In reading, the child 
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leams word recognition, order of words, punctuation, 
phrases, clauses, and phonics. When he is able to transfer 
classroom reading skill to outside material he is demon- 
strating application because he is using his knowledge to 
solve the problem of understanding what, to him, is a novel 
communication. 

The question about low utility of some kinds of knowledge 
is not easily answered. Research suggests that transfer is not 
so much a function of subject matter as it is of the way the 
learner experiences the content. It cannot be said that all 
knowledge has equal application value in our culture. For 
this reason, it is important that teachers acquire broad gen- 
eral backgrounds so that many relations with other areas are 
known, along with extensive and intensive training in their 
subject specialties. 

Application is a maintenance process and it calls for in- 
termittent schedules of reinforcement. This kind of schedule, 
along with the technique of successive approximations, pro- 
vides most of the raw materials for describing a set of condi- 
tions for optimal application. Efficient control of reinforcers 
is finally resolved into two techniques of management: (1) 
Selecting a task which the learner can perform, so that feed- 
back can be given for success, and (2) making the rein- 
forcement contingent upon an adequate performance. Some 
applications of concepts require long and involved work. 
How can the teacher help the student reach the complicated 
levels of application? The general answer is that this may be 
accomplished via a gradual increase in task complexity. The 
pupil is provided with a bridge between what he knows and 
its use in a variety of situations. Many school experiences de- 
signed to further application are weak at this point, since im- 
portant steps are omitted, and the pupil gets lost. 
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The great advantage that shop instnjction has over ordi- 
nary classroom teaching lies in its facilities for helping the 
learner to see and do each step in the process of putting 
abstractions into action. It is wrong to regard Uic shop as a 
peripheral part of the school. Actually, the shop has an over- 
whelming advantage over the average academic classroom. 
Subject matter in academic courses is largely verbal. Ap- 
plication involves both verbal and nonverbal situations. We 
have scant basis for assuming that verbal learning will auto- 
matically transfer to nonverbal activities. On the other hand, 
the shop provides: (a) specific functions assigned to devices 
to be used — ambiguity is minimized; (b) each device can be 
easily controlled, thus providing reinforcement for its op- 
erator; (c) feedback is frequent or even continuous; (d) in- 
strucUonal language used for teaching control of devices is 
precise, compared with some instruction in academic courses; 

(e) since shop requires multiple sensory experiences — see- 
mg, hearing, feeling, and sometimes smelling and tasting- 
differential feedback can be cross-cbecked. More of the 
learaer becomes Involved than under restricted feedback; 

(f) shop devices usually require a clearly ordered set of re- 
^omes that lead to success; (g) tangible reinforcers (lamps, 

es, and so on) result from the learner’s efforts, and so the 
scb^ule of reinforcement is intermittent; (h) the range of 
remforcers available becomes visibly greater as skill in- 
cre^es; and (i) learners are reinforced for being productive 
they learn that being producers is as satisfying as being 
consiimPT'! •' ® ° 


♦a If . f significance in tlie above is that academic 
ac ers mig t find it worth while to visit the shop to dis- 
tafv place efficiently. It is a challenging 

try 0 approximate shop conditions in a classroom. 
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INSTRUMENTAL BEHAVIOR 

How does the learner manipulate knowledge in order to 
apply it? What lands of re^onse classes make up his instru- 
mental acts? 

Teaching is a means for expediting desirable ways of act- 
ing, Teaching is therefore instrumental; it mediates between 
a lack of knowledge and skill and the goals of learning. In- 
strumental acts of the teacher stimulate instrumental be- 
havior by the learner. Psychology has not yet established 
clear categories of mediate action, but we can at least hope 
to show what is to be done in order to describe the desired 
instrumental behavior. 

To determine how the learner manipulates content so as 
to apply It we can begin with the processes of instruction. 
The general notion is that to make reliable descriptions in 
psychology the thing to be described ought to be observable. 
For example, the physicist has certain material tools which 
permit observations to be made directly. But he can also de- 
scribe much that is not directly observable, simply because 
he can set up the conditions needed for testing the implica- 
tions of his theory. He has both the physical and conceptual 
tools to test his predictions. When psy^ologists try to make 
descriptions of processes not directly observed, or based on 
theory, they often lack the tools needed to measure the im- 
plications. (There are tedmiques, such as use of projective 
tests, for making descriptions indirectly, which have utility 
in areas other Aan education.) Direct means for bringing 
the mediate action of the pupQ into the open — making it ob- 
servable — are needed. 
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We cannot obser\'e all kinds of problem solving. This 
makes it necessary that wc engineer problems so that some 
aspects of the instrumental behavior will be observable. One 
way of doing this is to require the student to record his at- 
tempts at problem solving. For example, instead of merel)' 
asking the student to find the answer to a problem, ask him 
to write down all his work and to give a reason for each step 
in the calculations. These added directions call for identifica- 
tion of the grounds that support the manipulations. Those 
students who may get a correct answer but who still do not 
have the knowledge necessary for supporting their work may 
be readily identified and helped by this procedure. 

We have emphasized the importance of observable, in- 
strumental acts because they provide valuable feedback to 
the teacher (and to the student) for improving instruction. 
This is compatible with our chosen psycholo^, since a func- 
tional analysis of behavior is principally the process of find- 
ing the changes in conditions that predispose specific changes 
in behavior. r r 

The steps in a functional analysts may be summarized as 
follows; 


a. Define the operant class. In this step, the portion of be- 
arior which changes the environment is • described. We 
make such a description when we note that the rat in the 
expenmental laboratoiy presses the bar in order to get food 
ret ^cers. We are also defining an operant class when we 
^ spefir cat in the presence of the teacher. 
V ? residt in much environmental change, 

^ spelled in the presence of the teacher it is 
then liely to have some observable effect) 

nrPM* cvent In the case of the rat’s 

^ is in the form of the food pellet 

comes about as a result of moving the bar, which in 
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turn activates the food magazine. Feedback in the case of the 
spelling example would be the response of the teacher, who 
may say, “That is fine.” 

c. Arrange the setting through key controls. In general, 
this phase of analysis has to do with describing the things in 
the learning environment and their arrangement at the time 
the learner enters the scene. In the case of flie rat, the im- 
portant control is depriving the rat of food for about one day 
before he begins his learning session. A second important 
operation is putting the rat into the experimental box ("Skin- 
ner box”) so that it has the opportunity to emit the behavior 
“bar pressing,” which is the response under study. Thus, a 
functional analysis must describe how the learning situation 
was set up to predispose operant behavior. 

d. Describe the changes that occur in the operant class. If 
the operant increases in frequency, then we say that it has 
gained in strength. We mean that the operant is more likely 
to occur under similar conditions than if no conditioning ses- 
sion had taken place. 

Functional analysis is a psychology of instrumental be- 
havior. This is the reason why functional analysis is closely 
related to teaching, for teaching is a category of instrumental 
acb'on. 

Now we can summarize points which the teacher may use 
as a guide for planning and promoting the behavior called 
“appUcation.” (The points are not specific operating rules 
since we have not developed a model for application, as we 
did for the “information getting” phase.) 

a. Specify the problems and activities which require the 
application of information. The teacher should identify areas 
in which course content can be used, by sampling — he can- 
not e:q)ect to exhaust all possibilities, of course. There are 
numerous situations to which the pupil can apply his leam- 
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ing in the basic slalb such as reading, writing, and arithmetic. 
The teacher will have a more difficult task facing him when 
he searches for instances of application in tlie case of history, 
literature, economics, mythology, philosophy, and other lib- 
eral arts courses. Yet the challenge will not be too great for 
the teacher who wishes to make a course a coherent part of 
education. 

b. The final act (“consununatory response”) should be so 
defined that the pupil in a problem situation is to carry out a 
dearly described behavior. Application responses expected of 
pupils ought to be itemized by the teacher. When this has 
been done, achievement evaluation is simply a matter of 
selecting a good sample of appUcation tasks for the student 
to carry out. 

c. The application task must be set up so that it requires 
observable action. 

d. The record of instrumental behavior ought to be ac- 
cumulative, if possible. It should be possible to trace the 
learner’s behavior from the presentation of the task to his last 
response in the chain of responses. 


PERSONALITY TRAITS 

\Vliat traits or persistent habits of the learner are found 
in &e successful user of iaformaHon? Since no definiUve re- 
ti(^hip between traits and abOi^ to apply information has 
yet een shown, we may make only hypotheses. We predict, 
on tenuous grounds, that high and low measures of the fol- 
owing traits will be typical of the person who shows out- 

standmg skill in application: 



High 
flexibility 
objectivity 
stability 
independence 
general activity 
curiosity 
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Low 
rigidity 
gregariousness 
corapulsiveness 
compliance 


It is easy to find measures that supposedly measure the 
above traits, but difficult to show that the tests are reliable 
and valid. Each trait probably should be defined in terms of 
observable non-paper-and-pencil behavior, rather than by 
paper-and-pencil tests only. Direct observation of trait be- 
havior is not common because of high incidence of error in 
judging complex events quantitatively via the efforts of a 
human observer. Techniques are needed for recording com- 
plex behaviors from whi<A measures of certain events can be 
tabulated automatically. 
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CHAPTER 8 


A Perspective of Education in 
Subject Matter: 

The Analysis Phase 


The Tamo large phase of education in subject matter, anal- 
ysis, includes a variety of related processes. 

Students should acquire skill in manipulating subject mat- 
ter critically to show that they grasp its nature, structure, 
functions, and limitations. Skill in analysis should be an im- 
portant requisite in scholarship. Such skill stimulates a feel- 
ing of mastery or control over an area of knowledge. It tends 
to prevent Uie student's learning from weighing heavily 
upon him. Thus, he should be helped in passing through the 
stage of sophistry to wisdom, with the latter manifest in con- 
trol over subject matter instead of in control by subject 
matter. 

Analysis is essentially critical evaluation by using knowl- 
edge as a tool. The tool is used to sharpen discriminations 
and to point up valid generalizations. It is also employed to 
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recognize untenable claims and inconsistencies. Analysis im- 
plements the quest for meaning. It can, however, be used to 
excess and can become a stage of fixation for Uiosc fearful of 
risking creative expression. \Vljcn properly balanced with 
application and creative manipulation, analysis becomes a 
valuable aspect of education. 

If application is the process of using knowledge as a tool 
for solving problems external to that knowledge, then anal- 
ysis of the subject matter is the internal side of problem 
solving. 

Some subject matters exist largely as metalanguages, that 
is, languages witliin languages. Grammar is a good example. 
It is used to analyze sentences according to certain rules. 
Other areas which have heavy analytic value include logic, 
mathematics, semantics, pragmatics, phonetics, phonemics, 
and dialectics. Of these, logic can be used to analyze some 
parts of all subject fields. 

Can analysis be accomplished regardless of how ele- 
mentary the course may be? Can the child learn to make 
worthwhile analyses in first grade reading? The answer to 
these questions is "yes.” If phonics is taught along with read- 
ing, then the child gets an analytic tool which allows him to 
vocalize new words. This is a case in which analysis and ap- 
plication tend to merge (though they do not always do so). 
In general, the solutions to problems of analysis are helpful 
to application tasks as they have been defined herein. 

The psychological value of stressing analysis in teaching 
is^ at it provides the learner with a means for evaluating 
IS own efforts. Skill in analysis helps the learner to achieve 
a me^ure of independence, and it promotes maturation in 
e^mg skiU. To be able to produce a reliable standard for 
ju ging one s own progress is reinforcing in itself. Our per- 
spective as stressed the value of growth in student inde- 
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pendence from external agents, gadgets, and other a:ds. The 
analytic phase promises to implement that goal. 


CRITERIA OF SUCCESS 

What must the pupil do to exhibit success in analysis? 
What kinds of measures should the teacher use to evaluate 
progress in analytic skill? The answer to these questions as- 
sumes the same pattern that has been used previously. The 
first task in teaching is to clarify the specific acts which the 
learner is supposed to perform. A good blueprint for almost 
any course should leave room for analytic experiences. The 
amount that analysis is to be sb^ssed should be decided by 
the teacher. 

Some courses are largely studied for their information 
getting value. Anatomy is sometimes taught almost entirely 
as a memory course; the aim is to memorize the names and 
iunctions of parts within a system. Teachers should ask 
themselves how much analysis ought to be stressed. The 
question may stimulate them to redefine their objectives and 
Aerefore to alter the teaching functions and criteria of meas- 
urement, Perhaps the following questions will be helpful as 
a short check list for deciding the extent to which analytic 
behavior should be stimulated: 

How far should the pupil go in learning to mate judgments of 
strengths and weaknesses in a subject matter? 

How much should the pupfl know about the nature of a subject 
matter — structure, functions, and limitations? 

^ cnTioaf tftihjang desirable witbm the sirijecf matter? 1£ so, pre- 
cisely what things should the pupQ learn to criticize? 

Should the pupil be concerned with the semantics of the subject 
matter? If so, what concepts should be involved? 
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The ratio of analytic to total experiences making up the 
course is the proportion of items needed to measure achieve- 
ment in analysis. 

Teaching Functions. What can the teacher do to stimulate 
desirable analysis? To answer the question thoroughly re- 
quires an experimental program. Our present purpose is only 
to suggest how that program may be conceived. 

A teaching function is a stimulus function. A stimulus 
function is a relationship between a stimulus and a response 
class. Examples; reinforcement, punishment, operant condi- 
tioning, elicitation. Teaching deals with effective ways of 
managing stimulation. There is no other way by which a 
teacher can influence the pupil. The important question is 
this: Does the teacher do anything distinctive to stimulate 
analytic behavior? Is it possible to specify things that the 
teacher does to promote analysis that are different from what 
he does in stimulating information getting or application? 
The answer to both questions is “yes.* 

Teaching functions should be different in the analytic 
phase than in each of the other phases mainly because pupil 
beha>ioT is different from one phase to the next Since the 
criteria of success are different between phases, then the 
re^onses that indicate success must differ. The specific 
things that the teacher does to stimulate analysis are implied 
by the behavior which the learner must show to reach the 
OTteria of success. Again, we see the importance of a clear 
descripUon of the goal responses. 

We shall examine some of the classes of analytic behavior 
and point up the kind of leaching functions that seem ap- 
propriate for each class. 

Chrifeation is one outcome o! analysis, mat must be 
done to darify something? A thing which might be dear to 
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the teacher is not necessarily clear to the pupil. The pupil 
must provide cues so that others may know that something 
is clear to him. One convincing test is to have him state a 
concept in his own words and to describe one of his experi- 
ences in which the term could be appropriately used. H the 
pupil is unable to paraphrase a concept, then fhis is a signal 
for the teacher to provide him with cues. The strategy is 
simply to set up a group of questions, supply cues so that he 
can answer them, and thereby lead the pupil by successive 
approximations to an acceptable paraphrasing. Probe the 
pupil to describe his experiences that relate significantly to 
the concept He may need help in the form of an example. A 
concept, then, is dear to the student when he can do two 
things: state it in his own words and identify situations to 
which the concept has some appropriate connection. Clar- 
ification is a function which overlaps both information get- 
ting and analysis. 

Classification is another aspect of analysis which implies 
certain teaching functions. A pupil can classify correctly 
when he is able to sort specimens according to their proper 
categories and when he can give the grounds for his de- 
cisions. Thin^ that belong to the same class have something 
in common. The common aspect may be either a single 
quality or a set of features. The pupil should be helped to 
identify the common qualities that justify grouping things 
that have obviously different features. For example, the 
class of all tools that can be used as levers would contain 
many specific items of many shapes, sizes, lengths, colors, 
and the like. 

Pupils at all levels can classify. Very- chJJdrea can 

make simple abstractions on such bases as color, shape, 
height, and size. They may also make groupings on a number 
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of other bases, especially certain everyday functions such as 
eating, sleeping, crying, walking, and laughing. Teaching 
functions to stimulate classification would probably include 
the following: 


Present multiple instances of a pveo class. 

Provide practice tasks in sorting, followed by immediate feedback. 
Gradually increase tbe number of critical qualities that define a 
class. 

Encourage tbe pupil to name the class and then provide him with 
proper feedback when he responds. 


^Vhen the pupil can sort specimens correctly and can name 
the class correctly, he has demonstrated ability to classify. 
^Vhen he can articulate the reasons for the correct sorting, he 
has demonstrated verbally the sources of stimulus control 
for his sorting behavior. 

Interpretation is an outcome of analysis that indicates how 
well the pupil can connect a learning experience verbally to 
other identifiable things. If the pupil can describe the con- 
sequences that follow from knowledge of a concept, he has 
mterpreted it Interpretation is not giving dictionary mean- 
ings of teiTO. Interpretation must have a context so that a 
roncept within some setting can be examined in the light of 
Its implications. To interpret data is to do one or both of the 
0 ovmg: to descnbe probable consequences based on 
cw e ge of sunilar events in the past; to describe that 
wl^li some theory slates should follow from the data. 
i« fimctions which promote interpretation fol- 

ftf'lff ® strategy as given before. One possible sequence 
ing- ^ teaching funcb'ons may approximate the follow- 



The Analysis Phase — 125 

Begin with something that it is assumed the pupil can interpret 
This is usually a principle, concept or a set of data. 

Provide a context different from the one given in the introduction 
to the concept. Jf context is unchanged, students may merely recall 
the interpretation provided by the text. 

Test students to see whether they can identify the concept in the 
new context. 

Ask students to describe probable consequences, based on their 
knowledge of the concept. Successive approximations may be needed 
■ — strong cues are given to help the pupil make his first interpreta- 
tion, with decreasing cueing in succeeding cases. Then the pupil is 
to be reinforced each time he has been correct for several responses, 
followed by gradual tapering o£F in reinforcement. 

Ask pupils to make further interpretations and to give reasons for 
thinl^g that they are correct. Strongly reinforce them for adequate 
interpretations, and help those who give inadequate responses by 
returning to the point just before th^ made their errors. Use succes- 
sive approximations to get over difficiilt hurdles. 

Evaluation is perhaps the logical end of analysis. It is a 
judgment made on the basis of definite criteria and tends to 
place what is being evaluated somewhere in a hierarchy. 
Teaching functions should aim at helping the pupil express 
evaluations which are based on relevant knowledge and on 
acceptable criteria. It is important to teach for evaluation 
only when clarification, classiBcation, and interpretation 
have been adequately expressed. It should be remembered 
that classification is found in all subject matter from the 
most elementary to the most complex. Children who learn 
the alphabet, for example, acquire the skill of sorting the 
letters according to their names. Grammar, arithmetic, his- 
tory, literature, physics, and the entire range of courses are 
filled with special terms that call for classification behavior. 
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Some relevant points on leaching functions which should 
aid in evaluation are: 

Teaching of evaluation should be done only when the pupil has 
shown he has satisfactorily carried out die other operations in 
analysis. 

A clear set of criteria on which judgments are to be based should 
be provided. The pupil will provide his own criteria as he grows in 
sldlL When he has done so, he should be ashed to make clear the 
bases for his judgments. 

The key quality in each criterion should be isolated in order to help 
the pupil grasp the essential part of the criterion. Example; Democ- 
racy may be set up as a criterion for judging eHectiveness of organi- 
zations. The key qualities of democracy may be isolated as shared 
respect and shared power. 

Explanation should be made as to how the key quality can be 
located in whatever is under evaluation. In the case of weight as an 
important quality, this would amount to weighing the object. 
Practice should be provided, to help pupils acquire sufficient sldD 
in using each criterion. Successful efforts should be reinforced. 
When failures are noted, the teacher should return to simpler ex- 
ercises, working up gradually to the more difficult. 

Specimens should be provided which can be evaluated by a given 
set of criteria. 

^e complexity of things evaluated should be gradually increased. 
It should be demonstrated that even though what is being evaluated 
remains the same, completely different decisions may be made if 
different criteria are used in evaluating. 

These suggestions may require more time than the teacher 
can ord. If so, teaching machines and programs, along 
with movies and slides, may be used effectively. The sugges- 
ons ave been given mainly as points to consider rather 
toan to be taken at face value. The treatment of analysis 
“gges a beginning for an experimental approach — it does 
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not pretend to provide ideal answers. If analytic skill is ac- 
cepted as a desirable goal of education, an approach to the 
study of analysis in the classroom is needed. 


INSTRUMENTAL BEHAVIOR 

How is analytic skill acquired? Instrumental action by the 
pupil is stimulated to a large extent by the teacher. The 
teacher’s problem is to select, arrange, and present tasks to 
tlie pupil so that this instrumental action can be observed. It 
is a problem of management rather than one of making (pre- 
mature) judgments of pupil capacities. 

The teacher is a key figure in promoting pupil achieve- 
ment. This viewpoint does not imply that pupil failure is 
due to certain pupil traits. However, low motivation, insuf- 
ficient I.Q., low special aptitudes, or emotional stress are 
often blamed when pupils do not achieve at specified levels. 
When this assignment of blame is accepted, then it may be 
assumed that there is little that the teacher can do to help 
the failing pupil. Somehow, the assumption continues that 
there is a deficiency in the learner — not in the teacher or his 
methods. But the pupil’s learning task has been imposed un- 
der one set of learning conditions. Surely it cannot be said, 
on the basis of so small a sample, that the pupil will fail to 
learn the task in all otlier possible learning situations. A 
more profitable approach seems to lie in the search for an 
optimal set of learning conditions. 

Since our immediate concern is with instrumental be- 
havior in the analysis phase of learning, it is tempting to list 
a pattern of specific operations to be carried out by the 
teacher in order to stimulate analytic behavior. Such a list 
has been prepared, but it is not presented as a recipe for in- 
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ducing students to behave analytically. It may, however, 
serve as a basis for further thought Though tlie list of pro- 
cedures does not rigorously conform to tlie imph'cations of a 
functional analysis, it may prove to be convenient as an 
illustration on how a teacher may promote analysis on the 
part of the student ^Vhile eadi pupil has pencil and paper 
before him: 


Write a concept on the blackboard. Suppose the concept "measure’ 
is svritten. 


Stimulate the pupils with the following directives and questions: 
ClarificatUm Items 

Write in your own words the meaning of "measure." 

Describe something that can be measured and tell in what way it 
can be measured. 

Name something that cannot be measured. 

Classifieaiion Items 

(Write a list of tenns on the blaclcboard. Some wfl] name instru- 
ments of measurement) 

Pick out things that can be used as measuring devices. 

Explain why you picked each device. 

Interpretation Items 

A man is eight feet tall and lives in a large oty. 

Describe five practical consequences that point up how he must 
live differently than people of normal height 
Ecaluathn Item 

^enty-lhree years old plans to run for the presidency of the 
Umted States next year. Evaluate his qualifications. Is there more 
thM OTe shortcoming implied or stated in the problem? If so, indi- 
cate them. 


Sf ““”^g«nent of reinforcement after each task has not been 
feedback. The iflustration has been in- 

tat p 
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PERSONALITY TRAITS 

What sort of person is best suited for analytic tasks? The 
value of the trait question lies in a promise toward identify- 
ing worthwhile questions. There seems to be little value in 
attempting to show fixed trait patterns. However, it can be 
expected that the problems may be defined which will im- 
prove efficiency in changing traits, in establishing stronger 
patterns in the pupil. The perspective regards traits as highly 
malleable, and therefore they can be expressed as goals of 
education rather than as unalterable products. If a pupil is 
low in Trait X this is not to be taken as a rigid limitation but 
as a problem in education. 

It is predicted that the following pattern of personality 
traits correlate significantly with success in handling 
analytic tasks. 

High 

thoughtfulness 
restraint 
aggressiveness 
independence 
meticulousness 
carefulness 
honesty 


Low 

compliance 

flightiness 

supeiSciahty 

outgoingness 

agreeableness 

duplicity 
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CHAPTER 9 


A Perspective of Education in 
Subject Matter: 

The Creative Phase 


Psychological studies of creative behavior have been gain- 
ing greatly in volume and scope. Research with tests and 
factor analysis of tests has refined some facets of creativity. 
It is now pretty well accepted that the field is a whole domain 
of behavior rather than any single class of responses. There 
is no need to go into the various definitions and shades of 
meaning which have been adequately treated elsewhere. 
Our purpose is to consider the value of creativity as a phase 
of education and to suggest how the teacher may help pro- 
mote behavior that is both novel and productive. 

WHAT IS MEANT BY CREATIVITY IN 
SUBJECT MATTER? 

A pupil has demonstrated creativity when he has done 
one or more of the following: 
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a. The pupil has made no\*cl connections between con- 
cepts. If the connection is new to him, then it must be ac- 
cepted as creative. The new connection, hmvever, must be 
coherent with some significant segment of the community 
of social action. Olhcnvisc, we would have to accept bizarre 
ideas as creative. The point has been made by Mednick. 

b. The pupil has established new uses or applications of 
knowledge. 

c. The pupil has exhibited novel approaches to the solu- 
tion of problems. This is a complex form of behavior which 
has not been adequately described. It is often one of the 
most fruitful forms of creativity because it usually involves 
a challenge of established assumptions. It thereby often 
opens up new categories of perception and action. 

The behavior we shall call creative involves new relation- 
ships between concepts, 00^*01 appUcalions of knowledge, 
and fresh approaches to the solution of problems. Creative 
behavior must have some coherence with some part of the 
culture. Yet it can be and often is incompatible wdth some 
conventional patterns. But it should not be incompatible or 
irrelevant to all conventions in a socicl)'. If it is, it has no 
chance of surviving and is therefore valueless. 

Creativity as we have defined it relates to the three phases 
of education already covered in the perspective. Establish- 
ing new connections between concepts, for example, is cre- 
ativity in the knowledge phase. New approaches seem to 
involve novel ways of analyzing situations. New uses are ob- 
^ous y creative forms of application. Creatiwty cuts across 
e o er phases of education and is not neatly compart- 
mentaW, existing separately in its own righL 

teria of Success. Since creativity is relative to the 
s past behavior, how can the teacher distinguish be- 
een a response that is creaU\^ and one that is imitative? 
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When we accept creativity as a phase of education we are 
conceiving of the learner as a valuable contributor to his 
culture. We are accepting him as someone who can learn to 
create rather than one who merely absorbs knowledge and 
creates either by accident or solely on the basis of native 
talent. If we show him that we value his uniqueness because 
no one else can be just like him, we have contributed to a 
profound sense of self esteem in the student. The learner is 
not to be treated solely as one who must adjust to the status 
quo, but as one who can help us change conditions for mutual 
benefit. Adjustment (not conformity) is a two-pronged con- 
cept. Adjustment to the environment and adjustment of the 
environment call for both conventional learning and cre- 
ativity. To keep education humane we must place the qual- 
ities we use to define the human above those values that 
serve him. 

The last stronghold of individuality is creativity. An in- 
dividual may behave creatively in a group, though it would 
be incorrect to say that a group is creative. If the pupil is 
conditioned to feel that he is only a cog in a huge social 
wheel he may lose his integrity; that is, he may be prevented 
from experiencing his contributions as the most satisfying 
form of reinforcement. The form of self-control called in- 
tegrity is formed when the person controls those variables 
which in turn influence him. He maintains his integrity when 
the contingencies of reinforcement which make up his belief 
system gain precedent over incompatible and external influ- 
ences. The individual must receive social support for the 
things that he alone can express. 

The general strategy for promoting creativity is to em- 
phasize what is possible for the particular individual, while 
also reintorcing deviations, so long as they are not destruc- 
tive. Groups should also learn to value the voice of the dis- 
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senter, when dissent is neither bizarre nor inhumane. Tyr- 
anny by the group can be checked by establishing values that 
protect creative action. 

The above canons are not impossible to follow. They can 
be engineered by the management of reinforcers. Creativity 
should be emphasized early and become a part of each phase 
of education. As the learner matures, he should expand his 
creative behavior. 

More specifically, the strategy for promoting creativity is 
subject to criteria which follow the rule already presented. 
First describe in detail the behavior patterns which are to be 
accepted as creative within a learning situation. As the na- 
ture of different subject matters is examined in terms of cre- 
ative opportunities, some important properties unique to a 
field of ^owledge may be discovered. Consider the idea of 
creative spelling. If we reinforce pupils for spelling as it 
seems best to each child, we would find many different ways 
of spelling a given word. It is desirable to stereotype ac- 
curate spelling because creative behavior here does not 
promise as much positive value as it does aversive conse- 
quences. The learner seems to profit by overlearning, in 
spelling. Perhaps teachers should encourage overlearning of 
those skills which aid the manipulation of the elements of 
TOi^unication. These include spelling, handwriting, articu- 
lation, typing, reading, and phonics. 

An important limitation in setting up criteria of success 
m^ativity is the fact that blueprints of all the desirable 
behawor cannot be made. It may also be difficult to use the 
mteria ^ success as the basis for reinforcement. It is some- 
mes ' cult to know whether the child is imitating some- 
one or has exercised his own freedom of expression. U imita- 
or^d, then the child will learn to imitate, not to 
crea . e child s peers are often likely to note imitation 
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and are apt to reinforce only novel acts. (However, too much 
control by the group means group tyranny. ) 

A heterogeneous group seems more suited to cross-fertili- 
zation of creativity than does a homogeneous one because of 
the wide variety of behaviors. Integrated, composite, or 
unified courses carry a greater range of stimulation for mak- 
ing novel associations ^an do courses which are narrow in 
scope. 

An aid to flexibility in behavior is to arrange conditions 
so that operant responses are encouraged. A sort of cafeteria 
of opportunities provided for the learner increases the likeli- 
hood of operant or voluntary behavior. Each opportunity 
should be somewhat structured, but the learner should be 
free to choose and initiate action. Valuable {eedba:^is more 
likely to result from operant responses when there is some 
structuring. A series of demonstration setups in the labora- 
tory, for example, should increase (he number of operants 
and reinforcements. 

In addition to having some knowledge of that which he 
is free to manipulate, the learner should have some idea of 
how to order and control conditions. Creative production 
presupposes some skill in manipulating the concepts, facts, 
and relations that make up a situation. 

Let us review briefly the kinds of actions by the pupil 
that the teacher should note and reinforce. 

a. Verbal expressions which make rare connections be- 
tween words. The teacher should immediately identify the 
coimections, recognize them openly, and draw the pupil 
Out as to how he perceives them. 

b. Demonstrations of new uses of knowledge or anything 
that suggests new uses. Give the pupil credit even if his be- 
havior only suggests a new application. 

c. Signs of making a novel approach to any problem. Look 
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for Uic ways In wfiich a pupil vi(^vs a situation. Encourage 
any manifestation of a promising perspective. 

Teaching Functions. Typical bcliavior of teacljers suggests 
that originality develops spontaneously and therefore is not 
to be taught. Hut the psychology of functional analysis is 
marked by its stand on cdticablc lx:havior as having an al- 
most unlimited range. Not only Is originality an educable 
mode of action, but much of wh-at is identified as intelligence, 
aptitudes, and personality traits also comes largely under Uic 
control of environmental stimuli. Our ps)'chology is optimistic 
when it comes to education— education is a most powerful 
influence, often underestimated. 


^Vllat arc the teaching functions? We cannot yet ans\vcr 
this in detail. We can offer a limited illustration of how a 
certain kind of creative behavior may lx> engineered. This 
will point up the kind of tliinking called for, and is not pre- 
sented as a tried and true tcchnii^uc. 

Before dealing with Uic Illustration, let us stale the con- 
cept which will provide implications for structuring the tech- 
niques. Novelbehavlor it influenced by novel conlingencies. 

onlmgency is an abbreviated way of saying “contingency 
o rein orcement. To make reinforcement contingent upon 
a response is to arrange conditions so that reinforcement fol- 
lows emission of a certain kind of response. Bar pressing is 
a class of responses which rats learn in the laboratory. Tlie 
° Tcinforccr, food, depends upon, or is con- 
rri^ " Pjessing. If the bar pressing meets certain 

entena. then a reinforccr. food, follows. 

as ^abil of bar pressing as quickly 

sucM«'^ experimenter wiU use the method of 

tiontSZ « the aim is to increase frustra- 

the rat mnT’ '"tennittent schedule is used, so that 

ments. longer between reinforce- 
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A novel contingency is a contingency of reinforcement in 
which there is a shift in the kind of behavior which is to be 
followed by reinforcement. Those responses already condi- 
tioned are not reinforced under the novel contingency. 
Changing the schedules of reinforcement alters the amount 
of time and effort the learner will spend in responding. 

In order to decide whether an operant is a novel one, we 
must know something about the history of the learner. If the 
operant is novel, then it is one which the learner does not 
emit by following a formula aheady learned and used. Also, 
the novel act is made up of parts w^ch have other sources of 
strength. In learning a new concept, a person may know the 
parts but may not be familiar with piecing them together in 
the way that will be reinforced. 

The steps in the procedure to be followed are: 

a. State the behavioral objective. Detail it as much as pos- 
sible, so that the kinds of behavior to be learned are clearly 
in mind. 

b. Set up the conditions which are needed so that appro- 
priate behavior is likely to be emitted. 

c. Make the desired kind of behavior known to the learner. 

d. Wait for the desired response and supply reinforcers 
accordingly. 

Stating the Behavioral Objective. Some L'nguists claim 
that a person’s thinking is limited by his working vocabulary. 

If words are tools of thought, then the thinking potential of 
a person would be increased by increasing the number of 
words which he understands and can use. One way of doing 
this would be to build new words by using those known. A 
behavioral objective might therefore he stated; To encour- 
age pupib to form new words by combining those with 
which they are already familiar. 

Setting Up the Needed Conditions. First we must choose 
some words with which the pupil is already familiar. Suppose 



igS — PAKT TWO 

he Is familiar with the wonJs fmticc, success, opine, and 
stroll We know that he can emit appropriate bcljavior con- 
cerning tlicse, then. 

Making llic Desired Behavior Known to tlic Learner. We 
give instructions that the word pairs to be supplied to the 
student are to be combined by him to create new words. Two 
words already in the working vocabulary of the learner have 
been determined above. Tlicy arc justice and success. Tlie 
learner is asked to combine these to create a new word. lie is 
also asked to combine opine and stroll 
Supplying Rcinforccrs for Desired Responses. If the 
learner has combined justice and success, for example, to 
form the new word jusccss, Uien he has responded according 
to the desired behavior. He is to be reinforced by praise, 
recognition^ or a token. Perhaps he also combined opine and 
stroll to produce the new word opstroll We also reinforce 
this. 

Once the desired operants have been emitted, we may use 
these as points of departure for added implications. The 
pupil is likely to enjoy “playing around” with his o\vn crea- 
tions. The teacher may ask him to; 

a. DeSne the two new words. 

b. Tell what things in our culture support whatever is meant by 
the words. (What makes it difficult? How could it be made more 
popular? Should it be taught to riuldren?) The teacher could ex- 
pand the concept as time and inclination permitted. 

c. Relate the new words to events in history— to famous men — to 
the learner. Again, the teacher could draw upon his own ingenuity 
and that of the pupil. 

Creativity throu^ word combinations is only one possibil- 
ity among many that appear when the notion of novel con- 
tingencies is followed up. Again, novel behavior is influenced 
by novel contingencies. 
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While the treatment of creative behavior in this chapter 
is admittedly sketchy, it is to be hoped that two points have 
been made. The first is that creativity can be influenced by 
direct methods of instruction. The second is that the tools 
in the psychology of functional analysis furnish a strong 
potential for developing an experimental definition of the 
creative phase of learning subject matter. The power of func- 
tional analysis toward making creativity educable is due to 
the fact that it contains tools which help in systematizing a 
reasonable approach. 

Instrumental Behavior. Drawing out the implications from 
the psychology requires more time and space than are per- 
mitted at this time. The problems involved in the study of 
instrumental responses in creativity are immense, but they 
are not insurmountable. Present plans are for treatment in 
a later publication. 

Personality Traits. What kinds of habits should a person 
have to acquire skill in creativity? We begin with guesses, 
as we have done in discussing the other phases. We may then 
adjust our position after some results have been found. We 
Would expect those who acquire skill in originality rather 
easily to be characterized by: 

High 
flexibility 
Self-esteem 
confidence 
curiosity 
criticalness 
open-mindedness 
frustration tolerance 
general activity 

The Integrated PerspecUve. It is now important that we 
draw together the most signiBcant aspects of the schema 


Low 
rigidity 
gregariousness 
fearfulness 
conservativeness 
drive for security 
conformity 
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which was presented in Chapter 6. The schema presented 
here is similar to tlic first one, but it contains additional 
details which have been developed in other chapters of Part 
II. 


SOME ADDITIONAL REMARKS 

Our perspective is not simply a list of educational goals 
along willi a few facts. It is a pattern for structuring a view- 
point. An adequate perspective should Include values, aims, 
articles of faith, and certain attitudes all woven together to 
mahe up a coherent position. The value of having a perspec- 
tive as a guide for technological developments in education 
can hardly be overestimated. Let us looh at some reasons for 
this statement. 

One may have some skill in manipulating gadgetry', such 
as teaching machines, and be desirous of experimenting in 
education, but he is likely to make strategic mistakes if he 
Im a narrow perspective of education. A researcher working 
with teaching machines who views education largely as a 
proress for acquiring facts would do’elop programs virtually 
confined to factual material. He would probably discover 
^ne efficient ways of making and presenting the material. 
The su^ss of this rescacher and others like liim might 
^a u y place them in a commanding position in education 
because of inacUon by those who see cducaUon in a broader 
perspective. ImpaUent gadgetcers might force a mechaniza- 
ucation which would have an effect less desirable 
an t which now obtains. Fortunately, however, many 
ex^nmenters in gadgetry recognize the danger. 

education from an oversimplified 
view, while it is actually a highly complex process in 
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PART THREE 


CHAPTER 10 

Analysis of the Lecture 


Let us attend directly to the development of the promised 
operating rules. To make clarity optimal it is necessary to 
define the lecture and to indicate the most common responses 
that result from lecturing. 

Definition of the Lecture. The lecture is an uninterrupted 
verbal presentation by a single speaker to an audience. With- 
out the defined restriction it may be difficult to test the oper- 
ating rules which follow because a broad and loose definition 
may not serve to distinguish behveen a lecture and recitation. 

The typical responses which occur during a lecture include: 

a. Note taking. 

b. Subjective reactions. 

c. Attempts to remember the content. 

Operating Rules: Taking the first model statement, “Ob- 
jectives to be learned are clearly presented,” three testable 
hypotheses can be stated. 

— MS — 
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a. If the instructor spcciBcs the objectives clearly at the 
beginning of the lecture, then notes taken by llic students 
will contain more points relevant to lliosc objectives than 
if no mention of objectives is made. The rule can be tested by 
controlling the presentation, as, for example, with a tape 
recorder so that all other stimuli given by the lecturer except 
the objectives are held constant. 

b. When objectives are clear, subjective evaluation by the 
students will contain fewer aversive remarks about the 
speaker than if no objectives are specified. 

c. If specific objectives are made clear, then a test of 
immediate recall will result in higher scores than If the ob- 
jectives are not mentioned, provided the test adequately 
covers the goals indicated. 

The content is presented in small information iask units. 
As said before, the purpose of this suggestion b to keep the 
students active making responses relevant to the informa- 
tion. We can indicate a few operating rules appropriate to 
the model statement 

a. If the speaker directs the students to complete sentences 
with key terms which have just been introduced, then the 
value of the notes for review will be greater than if no such 
tasks are indicated. 

b. If the speaker provides a sample of problems which are 
to be worked after the lecture and directly indicated as 
relevant to an early test, then the work output of the stu- 
dents will be higher than if such problems are omitted. Work 
output can be measured by the amount of written material 
perfonned. Time can be controlled if notes and allied work 
are coUected after a specified period of study. 

c. When the lecture contains a reasonable number of task 
^uuts, student evaluation will contain more remarks that 
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refer to “getting somewhere” than if such tasks are omitted. 

The information task units are arranged in a sequence to 
maintain high continuity. 

a. If a series of task units are correlated in the sense that 
the solution of the first aids in the solub'on of the next, and 
so on, then the presentation of a set of such units during the 
lecture will result in greater test achievement than if no task 
units are provided. (It is assumed that the criterion test will 
relate to the tasks. ) 

b. If a lecture is presented in the form of a series of task 
units that are highly correlated, then students selected at 
random during recitation periods will manifest more correct 
verbal responses than students not having the task units dur- 
ing the lecture. (It is assumed that the recitation period will 
be used to review the topic of the lecture.) 

c. Presentation of a series of correlated task units during 
a lecture will result in more student remarks that suggest 
satisfactory achievement than if the series is omitted. 

Each task unit contains ample cueing to predispose success. 
If students fail to complete Ae tasks because of undue diflS- 
culty, then learning will be less than if cueing had been suffi- 
cient to maintain the difficulty level within the capabilities of 
the learners. From this interpretation further operating rules 
can be drawn for management of the lecture. 

a. If verbal hints, cues, and prompts are provided to help 
students deal with the task units, then notes taken will be 
more serviceable for passing tests than if the task units are 
difficult. 

b. If students are told that the solution of the task units 
are relevant to tests to be given, then the inclusion of such 
units will receive greater attention than if students are no! 
told about the relevancy of them to later tests. 
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c. When important tasks are liberally cued for the student 
there will be less negative reaction to the lecture than if few 
or no cues are provided. 

A model answer is available to the student after he has 
completed each task. The emphasis is upon making the cor- 
rect answer available to the student so that he can compare 
it with his effort. Because the lecture is a means for stimulat- 
ing a group simultaneously with the same verbal delivery, 
it is difficult to meet this requirement with complete satis- 
faction. The following operating rules, however, can be 
tested to see if their use can improve acquisition of informa- 
tion. 

a. After the speaker has presented each task unit and 
pauses a while to allow students to jot down an answer, then 
he should ask those students to raise their hands who want 
confirmation. If the number wanting feedback is estimated 
at 10 per cent or above, then the instructor should provide 
the answer plus a brief eiplanation. If this rule is followed, 
the effectiveness of note taking will be greater than if the 
rule is not invoked. 


b. An alternative to the above rxJe: If the speaker provides 
students with printed sheets with ans^ve^s to each item so 
that feedback is available during the lecture, then the over- 
all efficiency of acquiring information will be greater than 
if no feedback is provided. 

c. To influence the student to use the text more effectively 
the speaker can hand out feedback sheets with starred items 
to indicate those likely to be on future tests. If only 50 per 
cent of the items are answered on the sheet, students will 

effort to look up answers to starred items to 
'f ? feedback is provided on the sheet. Effectiveness 
o e rule can be assessed by comparing test results of 
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starred feedback items, starred no feedback items, and un- 
starred no feedback items. 

The rate of pacing is set by the learner. The criterion points 
up both a possible weakness of the lecture as well as a chal- 
lenge. If the criterion is a crucial one, then an uninterrupted 
straight lecture should be less effective than one marked with 
periodic interruptions by the students. On the other hand, 
it can be argued that it is a desirable learning objective to 
train students to follow a pace not under their control be- 
cause many everyday experiences require keeping pace with 
information outputs controlled by others such as movies, tele- 
vision, and the like. Therefore, operating rules should refer 
to both positions. 

a. If the speaker stops every five minutes to allow students 
to ask questions, then students will have some control over 
the rate of flow of information. The effect of interruptions 
versus no interruptions can be assessed by measuring achieve- 
ment under both conditions. 

b. Students can acquire skill in following a lecture set at 
a relatively fast pace if the lecturer begins at a slow rate 
and gradually increases it to the desired maximum. 

c. In a series of lectures it is possible to assign students 
the task of asking questions submitted in advance as a partial 
means of structuring the content. One promising method of 
doing that would be to provide an outline of points to be 
covered in advanced lectures and to request students to hand 
in questions pertinent to the outline. Our operating rule can 
now be stated^ When a lecture is structured along the lines of 
questions by students, then a more effective delivery can be 
made thaix if no such effort is made. 

The lecture is set up and managed to minimize distracting 
stimuli. External distractions can be controlled by either 
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selecting a room free from traffic noises and the like or by 
invoking controls on the sources of external distractions. Our 
operating rules will be concerned only with procedures that 
tend to minimize internal distractions, that is, those gener- 
ated by the students. If we assume that monotony is one 
condition which wUl tend to arouse distracting responses 
among students, we can test the notion by using a few operat- 
ing rules. We can arrive at the operating rules by estimating 
the likely properties of the lecture which may give rise to 
monotony. Such properties logically seem to include the 
sameness of delivery in speed, loudness, and tonal quality. 
Another property might be consistency of the difficulty level 
of the small task units. If the difficulty is uniformly too high, 
then students will tend to give up and fewer notes will be 
taken than otherwise. If the difficulty is consistently too low, 
then the students may see little need for listening and may 
begin to talk about other things among themselves. 

a. If the lecturer alters his speed of delivery within limits 
that allow students to follow him adequately, then note 
taking will be more efficient than if the rale of delivery is 
uniform. 

b. If the lecturer alters his loudness of voice to place stress 
on important points, learning will be more efficient than if no 
such modification is made. 


c. If the difficulty of task units varies within a range so 
that a few items may not be immediately solved by most stu- 
dents, then attending will be more concentrated than if the 
difficulty is uniformly high or low. 

d. If the difficulty of task units varies within a range so 
mat a few items may not be immediately solved by most stu- 

ents, then the reactions of students requesting feedback 
wi be greater than if the difficulty level is uniformly high 
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A review test is presented that makes clear to the students 
the specific behavior needed to meet the objectives. 

a. If the lecturer concludes his delivery with a set of essay 
questions that can be answered by successfully performing 
the individual task units given in the lecture, then learning 
will be more efficient than if no such questions are provided. 
The effect of such questions will be increased if students are 
told that the items are quite similar to those to be given on 
future tests. 

b. If the lecturer punctuates bis delivery by three or four 
summaries during the lecture, communication will be more 
effective than if a single summary is given at the end of the 
delivery. 

c. If every fifth lecture or diereabouts is dedicated to re* 
viewing the essential points covered previously, then learning 
will be greater than if no such reviews are provided. 

In what ways can the teacher use the operating rules to 
manage the lecture? They have been stated in terms that 
lend themselves easily to inclusion or to exclusion. The 
teacher, however, may find that operating rules tested one 
at a time may show little effect on learning outcomes. There- 
fore, the recommended procedure is to use a block of rules 
at a time, selecting those that seem compatible; in other 
words, test a block of rules which can be conveniently in- 
voked. It is easy to pick those rules that are handily managed 
together. 


further considerations 

Let us now be critical of the modifications of die lecture 
which we have recommended. Suppose that we find that the 
nearer the lecture approximates the tutorial situation the 
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more improved are recall and recognition lest scores. 
Have we actually improved the lecture? The question is rel- 
evant because it relates to functions having different ends. 
The answer to the above question is “yes” if we are merely 
trying to alter the lecture to improve its value as a medium 
for getting across a large amount of detailed items of infor- 
mation. But to accept that answer may cause us to miss a 
valuable possibility, implied by these questions. Should the 
lecture be used as a means for shaping behavior in minute 
steps? If not, why not? ^Vhat other teaching objectives are . 
belter suited to the lecture than the goal of detailed shaping? 
These questions seem to be fundamental because it may not 
be wise to alter the lecture so that it merely becomes more 
efficient in shaping behavior by small bits. Let us tiy to an- 
swer these questions and point up how e.Tperimenlal data 
can be obtained to test the answers Uiat are suggested. 

First, let us consider an argument for using the lecture 
in ways other than minute shaping. The argument runs as 
follows. It is not profitable to try to force the lecture into the 
role of shaping small changes in behavior comparable to 
the leaching machine. The lecture should be tised for other 
purposes. We should use it as an orientation medium, as a 
means for reminding the learner of important principles, for 
integrating facts into larger units, for emphasizing perspec- 
tives, and principally for stimulating the feelings of the stu- 
dent The lecture should stand as a model of verbal behavior 
for dealing with a topic, issue, problem, and point of view 
rather than as a means for presenting detailed facts. A good 
lecture should contain some drama so that important ideas 
can be retained for long periods. The drama should not be 
loused. It should be employed to help the student bridge 
the gap between simple recall of information and the broader 
significance of such content It should therefore stimulate 
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the emotions, imagination, feelings, and creative tendencies 
of the learner. A good lecture, in short, should inspire the 
listener to see the general significance of the subject matter. 
Instead of presenting smaU, factual bits and minute tasks, 
as in programmed materials, the lecture should contain larger 
problems, it should illustrate strategic approaches to problem 
solving, and it should point up exciting possibilities that 
linger at the growing edge of a discipline. 

Many good instructors in college and elsewhere already 
use the lecture as just described. They do not employ it to 
compete with the teaching machine. We are raising again 
the basic question of educational technology, namely, “How 
can the media of instruction be managed to promote behavior 
called for by the various goals found in education." The ques- 
tion implies a promising approach toward the understanding 
and control of teaching media. The approach makes a sharp 
break with traditional research in methods of instruction. 
The traditional practice begins with a typical objective, to 
find out whether or not one kind of teaching method is better 
than another. The trouble with the objective is found in the 
shaky assumption on which it rests, namely, that different 
educational goals need not call for special methods of teach- 
ing. Furthermore, the traditional approach often rests on no 
perspective that points up differences in the phases of learn- 
iijg and differences in aims. It fails to relate the various cri- 
teria of success, instrumental behaviors, specific teaching 
functions, and the individual differences among learners. 
The technological approach begins with recognizing that 
education has a number of learning phases, each one having 
certain goals which caU for particular ways to stimulate suc- 
cess, to measure outcomes, and the like 

The technological perspecUve regards the teacher as hav- 
ing at his disposal a number of media. The problem is not 
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periment which has some relation to the point given above. 
He was teaching an off-campus course in an extension center. 
One of his campus friends, a war veteran pursuing a degree, 
was found to be quite verbal about many things, even topics 
he knew only slightly. The Instructor was amused by the 
glib generalities that his friend could display and by the con- 
vincing manner in which he delivered them. It occurred to 
the instructor to invite his glib friend to address the exten- 
sion class on a topic that the glib one kmew only vaguely. Tlie 
speaker was introduced to the class, which was directed to 
take notes. The intrepid “expert" arose and conducted a most 
entertaining period. He barely touched the subject matter, 
tossing out a few generalities here and there along with 
stories which had some vague connection with certain points. 
The class sat with full attention. Students obviously liked 
the speaker and asked him a number of questions at the end 
of the lecture. He was so deft in answering the queries that 
he made students appear satisfied even when the questions 
were hardly considered in his replies. He was applauded at 
the end of the talk and many students wanted him invited 
for a retiun engagement \^»en the regular teacher met 
the class the following session, he asked how they liked tlie 
speaker. Replies seemed almost unanimous in favor of 
the guest. Upon some delicate probing, however, no one in 
the class could recall anything of an informative nature 
that the speaker had said. There was little doubt in the 
mind of the experimenter fliat had the students been asked 
to rate the speaker hy filling out a typical teacher rating 
° friend would have received top honors. 

What were the factors that seem to account for positive 
reacUons to the bogus expert? Certainly, it would not be 
ena e to suppose that the content of his speech was in- 
tormauve in relation to course content Yet there was defi- 
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nitely an influence. The little experiment indicates that an 
audience can be easily sidetracked by reinforcements which 
have little connection with factual content, even when the 
purpose of the course is to learn content. The significant 
problem may be to determine how entertainment can be used 
to reinforce learning rather than being only a stimulus for 
amusement. Research on this problem should be valuable. 
Perhaps we need to know much more than we do before we 
can interpret the meaning of student rating sheets of teach- 
ers. We can hardly make any reasonable conclusion when 
we find that students show a large variance in their ratings. 
Without some means of following up the rating with further 
tests, it is premature to make judgments on teacher effective- 
ness based on student evaluations. 

If the unique properties of the lecture are found in the 
speaker, functioning to stimulate affective behavior primarily, 
then we need to define a new set of problems. PedagogicaUy, 
that set of problems is to discover how the affective factors 
can be managed to promote goals of learning. 

Referring again to the experiment with the guest speaker, 
an additional problem comes to light The outcome of the ex- 
periment indicated that the students were satisfied with the 
speaker although they were given no information on content. 
Let us assume that the students were oriented toward acquir- 
ing information in order to pass teste. They showed no evi- 
dence of having seen a rank disparity between the speaker s 
behavior and promotion of the informative goal. If that was 
true, how can it be accounted for by our psychology? The 
concept called “prepotent stimuli” is helpful. A prepotent 
stimulus is one that is stronger than competing stimuli. We 
must recogm'ze tJie possibility that stimuli emitted by the 
bogus expert were so powerful that they completely over- 
shadowed the drive to seek information. Should we accept 
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this interpretation, assuming it tme, as a limitation of the 
lecture or as an educational challenge? 

Let us adopt the challenge. It is pointed up by the ques- 
tions: How can students be taught to perceive stimuli that 
are inelevant or incompatible with a given purpose? How 
can students be taught to minimize the influence of traits of 
the speaker that are not particularly pleasing? The questions 
have practical implications. For example, in separating the 
information from emotional appeal of political candidates, 
the skill would be useful. If the challenge could be met, then 
learners could screen out stimuli not suited to the goal. How 
can the student be taught to discriminate between affective 
and cognitive stimuli? 

The value of using lectures to research the above and 
allied questions seems promising. A brief outline of an ex- 
perimental program runs as follows. 

a. Prepare lectures with various degrees of information 
and different levels of emotional delivery. 

b. Present two lectures with the same informative content 
but with differences in emotional appeal. Measure the 
amount of recall and recognition of the i^ormative content. 
Also, measme the retention over short and fairly long periods. 
Do strong emotional stimuh distort accuracy of recognition 
and recall? Do they tend to protect some points of factual 
content from being forgotten? If so, what uniformities can 
be found? 

c. Present a lecture on tape that is full of emotional ap- 
^al with little or no information. Stop the tape at convenient 
intervals and point up what b happening. Analyze the pres- 
entaUon before the students. Invite reactions. In short, try 
to ucatc the skill of maldug discriminations between ob- 
jective and subjective material. 

d. Demonstrate the effect of informative lectures and 
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those having little or no information on scores of tests calling 
for recognition of facts. 

e. Explore tlie effect of dramatic lectures designed to sup- 
port informative content. The aim would be to help students 
recognize the behavior that affective presentations tend to 
strengthen and to weaken. Help students analyze the educa- 
tive versus the exploitative use of lectures. 

Let us now summarize the speculations concerning the 
role of the lecture. 

a. The lecture is less efficient than other media in helping 
pupils grasp detailed information quickly and well. The 
learner has no control of the flow of material when presented 
via the straight lecture. Individual pacing, therefore, cannot 
be satisfied. 

b. The lecture is probably effective as a dramatic means 
for presenting values, points of view, strategic questions, an 
it can serve as a model of verbal behavior for vocal^mg 
issues, challenges, and broad implications of facts and of 


rival viewpoints. , , . _ 

c. It is perhaps inefficient to use the lecture for jmpartmg 
a large number of points in one session. It is probably belter 
to use the lecture to emphasize a few, perhaps no more than 


five, principles, ideas, or concepts per session. 

d It seems to be a useful medium for giving overaews 
and summaries. If it is used to orient students 
ning of a course, it should include things to help ffiem adapt 
aS to the course. And in doing so, the leetme should 
sp^obiactives with supporting reasons, specify the nature 
rf L coise, indicate the role of tests provide a clear de- 
ar me com , ^ ^ objectives success- 

fSiy give intormaUon on the speed of coverag^ relate the 
pmLroourse with an advanced one. inform the students 
of outside readings, and similar tasks. 
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e. In higber education, the lecture might be structured 
profitably around test questions which are handed to stu- 
dents in advance so that they can use the lecture as feedback 
for correcting their attempts to ans^ver the items. Essay items 
may be more fitting than other kinds. The lecturer should 
probably leave some time open for questions and answers. 

Implications for Teacher Training. If our analysis of the 
lecture is reasonably correct, what suggestions does it hold 
for training teachers? The most obvious concentration of 
skills would be foimd in speech and in dramatics. College 
teachers use die lecture more often than teachers on lower 
levels. Therefore, one requirement in training instructors for 
higher education would be experience in speech and drama 
with emphasis on techniques of getting and holding atten- 
tion. Sldll in articuladon, control of pacing, and practice in 
memorizing with minimum reference to notes should be 
helpful. Also, if the lecture Is a good medium for airing the 
pros and cons of Issues, debating should be good training 
for teachers. 

Id the field of psycholo^, courses should be in the psy* 
chology of influence, personality, and learning. Teachers do 
not receive the kind of training in psychology to equip them 
to use such knowledge wth ease and accuracy. There should 
be special courses for teachers that concentrate on the nature 
of basic concepts, the properties needed for ready applica- 
tion to instrucUon, and the analysis of theories to determine 
their scope of application. 

Graduate courses for teachers that provide extra credit 
01^ for eanung higher wages should be more carefully pre- 
scribed than current pracUces indicate. The policy of allow- 
mg so many courses to count as equally useful on the sradu- 
ale level appears to be wastcCuL 
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CHAPTER 11 


Tlie Group Discussion 


Let os recognize the group discussion as free verba! inters^ 
tion within! group, having either explicit or .mphct objec 

.fa „ ..I. . - 

dium it seems necessary to men ly . ^ii. j rr-Up jn-ouD 
funcUons involved * jfX Xh are oft^^ 

discussionrsasene ofverba ^ eontinuity from 

connected and 'vb‘* va^ ,opicXe verbal contribu- 
f OUP to g'™P;!tSaot are determined by the strength 
tions of a singie pa ^, 3 i,Usl,ed in his repertory 

of avadable respon ^.^ncies of reinforcement and 

and by *0 nature of the “^“8 

punishment mann y operants which have 


hment rnanUe^d / which have 

group menibers reinforced. Some persons 

X/eX to^ay something drat is unpopular, shocking, or 
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negative as reactions to things which are aversive to him or 
as a result of deprivation of approval. Other persons tend to 
inhibit their aggressive proclivities as a result of discrimina- 
tive stimuli previously associated with avoidance. Thus, it 
seems unlikely that a group discussion is never completely 
free in the sense that no censoring occurs on the part of par- 
ticipants. Variables which control the kind and frequency 
of responses are largely the verbal reinforcements and pun- 
ishments displayed by group members and by the teacher. 

In group dynamics efforts are sometimes made to diminish 
the amount of threat and aversive reactions to increase the 
frequency of diverse remarks as a setting to promote accept- 
ance of contrasting opinions. Attempts to reduce aversive 
controls seem to be valuable (or broadening the stimulus 
range of the discussion. When negative feedback is strong 
and under the control of only a fe\v participants, the discus- 
sion is little more than repetition of opinions in harmony 
with those exercising aversive control. 

Group dynamics researchers have located some deterrents 
to free interplay, but it is questionable whether or not they 
have found efficient means of dealing with those deterrents. 
They have rightly made the point that group members must 
leam how to participate in the discussion in order to realize 
its full potential We are now closer to seeing the unique 
features of the discussion than in our definition above. 

Unique Properties. In a Epical discussion, the most sin- 
gular features seem to be: 

a. diversity of verbal sources 

b. diversity of badc^ound experiences of the participants 

c. unequal probability among members to respond overtly 

d. unpredictable continuity 

e. opportunity for all members to contribute overt responses limited 

by group size 
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Goals Logically Eclated to the Unique Properties. Having 
identified the apparent distinguishing characteristics of the 
discussion, we can inquire into the kinds of desirable goals 
of learning that seem to be facilitated by the listed features. 

Many decisions are made within group processes — in board 
meetings, in special committee functions, in conventions of 
various sizes, and in a variety of less formal groups. Conse- 
quently, it is desirable that students learn to function effi- 
ciently in the group setting by learning how to contribute, 
how to listen, and how to assess arguments and counterargu- 
ments. What specific goals can be appropriately assigned to 
the discussion medium? Ihe following ones are suggested: 


a. recogniHon of issues developed through verbal exchange 

b. clarification of problems 

c. broadening of individual verbal repertories 

d. tolerance for diversity 

e. evaluation of competing posiUons 

f. growth in skill of presenting points of view 


According to these objecUves. the discussion is a complex 
and advaLed medium when compared with the ^ 

“advanced" is meant that students need to have cuns-deraWe 
preparation as a baseline of behaviors necessary to reach 

““it^eat be readily seen that die “hn fe^hardly ^ 

parable to fte ” ^““^uenrad to shape efficient 

small Step intern s g y^l presupposes a 
aeqmsrl.on of basic skill in logical 

background of does not seem profitable to set up ro- 
analysis. It there discussion competes with 

search to determine die recitation, 

the lecture or wi ^ describe the comparison 

Many existing research y 
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of teaching methods in an attempt to find which one is the 
most efBcient are conceived Nvithout regard to a logical choice 
of objectives. If the goals are qualitatively difi^erent concern- 
ing two teaching media, then it is imwise to attempt to com- 
pare them on any common basis. Our approach suggests a 
completely different set of taslcs, namely, to determine which 
goals are most suitable to a given medium and to attempt to 
find the optimal management to help students achieve the 
appropriate objectives. To clarify the approach one 
profitably begin with an educational perspective which iden- 
tifies a rather broad range of functions. 

Relevance of the Model to the Discussion. We ought to 
examine how our model developed earlier can relate to the 
management of the discussion. Can we me it to suggest 
optimal conduct of the discussion? We can me some of the 
statements in the following ^vay: 

Obje^h^ to be learned are clearly presented. When the 
*!c^sion is eiperienced by beginners, it is perhaps wise for 
the teacher to invoke controls to help establish a pattern that 
can later managed by the students almost entirely. The 
teacher should make it clear that the purpose of the discus- 
sion IS to iden% and clarify issues and problems as weU as 
contributions in order to judge them, 
mu f P"’’’''™ controversial as 

E '“'y' He can show 

cause it i. issue is one that is not yet resolved be- 

based on competing positions, some of which are 

of temii^fll ^ Ht order to demonstrate the kind 

meutnnth™ *7° “ -J™onsnation; for example, a 
ready trained in^°’ .‘*“”““’^‘‘“0 gi''en by students al- 
Ihe objectives clear™*™ making 
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The informative segments arc arranged in a sequence to 
maintain high continuity. Again, this aspect is perhaps best 
initiated by a demonstration. The teacher can point out the 
parts of the presentation which carry continuity, and grad- 
ually transfer the task to the students watching a series of 
demonstrations. Later on, when students are presenting their 
own views of an issue, the teacher can reinforce instances 
of continuity, and he can use segments which lack continuity 
as the occasion for providing hints to help speakers emit im- 


provements. 

A model answer is available to the learner after he has 
made an effort. The teacher can provide valuable feedback 
by putting short classroom discussions on tape. Students can 
listen to themselves and make comments that rei^rce me 
adequate parts as well as suggest improvement. Tnen, the 
teacher can play a tape on the same issue made by advanwa 
students as a form of feedback for further discussion, ^e 
teacher can help the class compare and confrast *e ^o 
tapes. As students become more skilled in han mg e 
cussion, the length of it can be graduaUy increased. Ear y 
attempts should perhaps be short and therefore 
a few participant. The*^ class can be divided mto a ™mber of 
subgroups, which can be combined into larger ones as the 

discussion periods behaviors veces- 

indicated by the foUowmg^im^^^^ 

a. Provide pr ,I,e relaU'onship between objectives 

allows students to grasp 
and mediating behavior. 
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role of reinforcing agents to maintain diversity and at the 
same time toward suggesting criteria useful for the evalua- 
tion of arguments. 

As noted before, one valuable objective is the identifica- 
tion and elucidation of problems. Instead of the teacher 
presenUng the class with a weU-defined resolution for de- 
bate, it is perhaps better to help it recognize the issues 
that emerge as a result of the competing opinions eimtted. 
The aim should be to give fewer and fewer prompts durmg 
such analysis until students themselves are carrymg out 
the procedure as a final part of their regular discussion. 

Students who exhibit originality in construcUng argument 
and during evaluation should be given special reinforcement. 
■Ihe teacher can help other students value oripnahty by dis- 
cussing the consequence of creative contribuUons. 
dents Ly only |et to the brink of an origmal idea Ihe 
teacher shouldfoSk for impUcaUons here ^ ^ 
creaUve responses and provide cues to 
ing the adequate completion of them. It is 

the discussion be found? A«^^ g ^ 

something that '“8'“ ^ ^ ^ jy slaUed in its manage- 

eourse unless class ™""i,f„^Lred a model for the 
ment A weU-run jj^ed and taped as 

discussiori. <3“°'^ ' . stages of acquiring skill 

training devices fo models of opUmal conduct 

in vocal interchmg • J common seems to be a mys- 
ot teaching media are not u 
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tery. The typical training film for teachers is a staged opera- 
tion that reiterates truisms and platitudes. Demonstrations of 
skilled behaviors on the part of students are seldom shown. 
Students in classroom films are usually seen to be listening 
to the teacher, engaged in some project, or involved in a 
poorly managed group discussion where too many irrelevant 
and questionable contributions are reinforced. 

The discussion provides no magical means for creating the 
best answers to problems. Bather, it is a medium which stu- 
dents must learn how to use. Beginners at the art should 
operate under close guidance of the teacher. And as skill 
grows, the teacher gradually assumes the role of a spectator. 
The principles used by athletic coaches are relevant to per- 
haps the management of all media. A good coach typically 
begins with a great deal of individual attention, providing 
specific feedback to correct inefficient movements and rein- 
forcing signs of progress. He also progressively plays less 
and less an active part. As a result, his reinforcers become 
more and more intermittent because he has taught students 
how to evaluate themselves. The effective teacher of skills 
assumes the role of a coach. 


We have not dealt adequately with the discussion because 
it is primarily a medium to promote application, analysis, and 
creativity. Our model was set up only to furnish a basis for 
making operating rules for suggesting bow the teaching of 
content can be managed efficiently. We can see, however, 
tWt the discussion is not devoid of the informative function. 
Vhen differential assignments are given and students report 
on eir preparations, then new information is most likely 
presented. We have tried to suggest how points in our model 
wn e used to enhance some of the informative procedures 
discussion. (The authors hope to present a more 
> e treatment of the discussion in a later publication in 
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which models for application, analysis, and creativity are 
treated.) 

Implications for Teacher Training. If the aims and func- 
tions of the discussion presented in this chapter can be ac- 
cepted, then there are certain preparations teachers ought 
to have to help them manage the lecture efficiently. Courses 
in semantics, logic, speech, group dynamics, and the use of 
audiovisual devices would be appropriate. Training in the 
art of debating may also have some value as a means for 
presenting arguments coherently, for using appropriate cri- 
teria to assess assumptions and the adequacy of the grounds 
on which positions are based. 

Shoidd elementary teachers also be trained in managing 
discussions? It seems that upper elementary grades are per- 
haps the ideal place to initiate the discussion. Average fifth 
and sixth graders can certainly leam how to identify simple 
issues and problems. They should also be able to profit from 
watching demonstrations of effective discussions and enter 
into the first stages of the art in small groups (perhaps not 
more than four of five per group). 
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CHAPTER 12 

The Motion Picture 


As MENnONEO earlier, it seems profitable to examine a teach- 
ing medium from the standpoint of beginning with its unique 
features and proceeding to the logical/ related teachingiunc- 
tions and objectives. From an educational point of view, cer- 
tain features of the motion picture are indicated. 

a. Presentation of a wide variety of visual episodes in 
motion. The scope of pictured events extends far beyond the 
real episodes existing in the classroom. 

b. Flexible control of perspective. Pictures can be shown 
from macrocosmic to m/crocosmfc proportions. The latter 
can be enlarged sufficient!/ to bring out details not otherwise 
visible to the naked eye. 

c. Effective contro/s for establishing and maintaining at- 
tention. The motion picture is typically shown in a darkened 
room, making a vivid contrast between relevant and irrele- 
vant stimuli. The controlled frame of light projected on the 
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screen is a means for focusing attention, particularly when 
the visibility of distracting cues is reduced. 

d. The phenomenon of apparent motion can be harmo- 
nized with audio stimuli. “iTjus, visual and audible inputs 
can be used to broaden the scope of coherent stimulation. 

e. Films project a fixed sequence of visual scenes. The 
medium is inflexible in the sense that it presents a single 
order of visual episodes and any elaboration or spontaneous 
branching must be gotten through other means such as from 
discussions. 


Teaching Functions. How do the unique properties just 
mentioned suggest ways that the learner is stimulated by 
films? There seems to be tw'o principal forms of stimulation. 

Orientation. \Vhen a learner Is oriented he has acquired a 
space-time predisposition, meaning that he becomes aware 
of how to direct his behavior from a given point within a 
c^text toward likely reinforcing consequences. It also means 
t^t he becomes aware of the temporal order of responses 
likely to result in reinforcement The film can depict the 
space-time structure by presenting either a symbolic or actual 
pictoe of the context Thus, discriminable stimuli associated 
with chains of responses can be indicated. OrientaUon is suc- 
cess to ^ e extOTt that cueing in the film provides a reliable 
map 0 reimorcing contingencies of similar situations later 
experienced by the student 

imitation are similar in their 
inforr-iTi J ^ onentation is a space-time map of re- 

side TK pneies, imitation emphasizes the response 
mode imitated (imitatee) demonstrates a 

Svior reinforcement \Vhen similar 

ment, the streneth^f reinforce- 

reauiiesimmeJ 1 Whfle orientation 

requires no model of behavior, imitation depends upon actual 
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demonstration of a behavioral pattern as a model to be ap- 
proamated. Orientation can be provided symboIicaUy while 
im^tion IS stimulated through demonstration. 

The net result of orientation and imitation is to increase 
the probability of certain behavior before the learner has 
^tually behaved in ways suggested by the two processes. 
Xhus, they act to influence the learner to want to act in a 
given manner. And this wanting is the meaning of motiva- 


To make a full account for the effect of motion pictures on 
enavior can hardly be done in a simple way. But, as noted 
Mfore, the gist of its influence seems to lie in broadening 
the^ scope of stimuli to which available behavior can be 
emitted at a later time. For example, an actor in a drama 
roay predispose imitation to reject filter tip cigarettes in 
favor of nonJ^tered ones by ripping off the filter and smoking 
manfully in a reinforcing situation. A number of complaints 
by business firms have been registered against certain filmed 
scenes that have shown actors not wearing such things as 
undershirts, hats, and raincoats in situations normally in- 
volving such apparel. Drastic reduction in sales has been 
claimed after release of films having such scenes. 

The psychological process seems to involve a liigher order 
conditioning of the classical (Pavlovian) type which is me- 
diated by verbal behavior. Films have apparently strong 
potential for getting imitation emitted by showing that cer- 
tain reinforcers follow a mode of action. (Incidentally, the 
argument for censoring movies seems to have psychological 
support. When, for example, a criminal is shown “getting 
away” with a crime, resulting in a variety of reinforcers, while 
others who repress such behavior are seen to experience 
aversive consequences, the influence on naiVe viewers is likely 
to be significant. Generalization or induction is promoted by 
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showing discriminative stimuli associated with the unlawful 
acts, which are followed by remforc«rs. To assume that all 
naive viewers will not be influenced by films that glamorize 
immorality is dangerous because of the fact that moral train- 
ing, imposed by parents and by schools, has a large range of 
variance. Consequently, we carmot be certain that die child 
has developed behavior that is strongly incompatible wth 
the undesirable action depicted in the film. There is an 
urgent need to explore this speculation through experimental 
means. One predictive hj'pothesis is that the influence of 
films is significant on those viewers whose behavioral reper- 
tories contain only weak responses that are incompatible 
with the depicted and reinforced action.) 

While a number of motivation films have been attempted 
and used with conflicting results, it is notable that the mak- 
ing of such films has not been done to any great extent by 
systematic use of applicable principles of behavior. It is not 
very profitable, therefore, to review existing research in the 
area. 

Since one of the most pervasive problems in American 
education centers on motivation, it would seem that the de- 
velopment of films for meeting the problem may bring re- 
warding consequences. Let us explore some possible lines 
of action tlmt may improve the motivational power of the 
motion picture. 

The problem of motivation implies a twofold task: (a) to 
examine and alter the curriculum so that its effectiveness to 
meet es’eryday contingencies is improved, and (b) to use 
emting media so that they have a significant influence on 
the desire to learn. 'While the first task is beyond the scope 
of this boo'k, a few suggestions on broadening the curriculum 
are given in passing. 

a. Increasing tnistration tolerance. As the demasKls of a 
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technological society increase in complexity, the occasions 
that give rise to frustration grow in frequency. Therefore, 
the need for conditioning frustration tolerance is an urgent 
one. Teclmiques found in behavioral analysis promise that 
such can be done without inducing fear, anxiety, or other 
negative emotions. 

b. Sensitizing awareness. One of the important character- 
istics of child growth is that many discriminations are 
learned as a function of training and education. Behavior 
becomes increasingly differentiated. Our present curriculum 
offers no systematic training for improving acuity in general 
observation. Early psychological efforts to measure accuracy 
of observation under limited exposure time were not produc- 
tive except to show that Individuals vary considerably in 
ability to retain accurate data after observing a complex field. 
The validity of testimony has been brought under justifiable 
doubt, but little has been done to improve accuracy and re- 
tention of observed facts. Current innovations in Soviet lab- 
oratory schools include training in observation and verbal 
description of experienced phenomena. Results indicate that 
youngsters not only improve in the art of observation but 
that they gain twice more than untrained pupils in verbal 
ability in making accurate descriptions. That many of our 
citizens cannot provide an adequate description of people 
whom they have known for years is perhaps sufficient testi- 
mony to the fact that they have engaged in no special effort 
to see some aspects of their environment accurately. 

c. Flexibility. As automation brings about a redistribution 
of demands for human skills, there is an increased need to 
stress flexibility in education. Attention given to adjustment 
is typically found within the psychoanalytic framework, 
which emphasizes inadequacies, limitations, and weaknesses 
rather than focusing upon improvement through normal 
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learning procedures. Standardization of reinforcement con- 
tingencies leads to conformity which is incompatible with 
flexibility. It is likely that verbal behavior of Americans is 
becoming more and more standardized throu^ the impact 
of mass media, although the media could just as well be used 
to encourage more flexible verbal patterns. Peer group con- 
trols among teen-agers induce remarkable patterns of con- 
formity, yet there is nothing in the nature of adolescence 
that ictales that such rigidity is inevitable. The highly 
skilled learner acquires flexibility largely through fortuitous 
contingencies. The poor learner seldom uses the ability he 
possesses partly because he tends to perseverate in unfruit- 
ful action when faced with problems. Our curriculum could 
easily incorporate systematic training to improve desirable 
forms of flexibility. 

So far we have identified some unique features of the film, 
hvo associated psy’cholo^cal stimulus effects (orientation 
and imitation) and a promising educational goal (motiva- 
tion). (To call motivation a goal rather than a prerequisite 
is simply to recognize the significance of the problem in 
education.) We are ready to identify some practical in- 
gredients of tibe film which can suggest a set of testable 
hypotheses that repiesent the outcomes of out analysis. 

Ingredients for Effective Orientation. We have said that 
orientation is a map of reinforcing contingencies and that its 
influence on behavior depends upon the reliability of the 
map. Psychologically, this means that the map must repre- 
sent contextual elements in about the same relationship as 
e^nenced by the learner acting in similar contexts. The 
discriminable stimuli and reinforeing consequences must be 
approximately the same between the pictured and real con- 
texts. The influence of effective orientation is manifest in 
generalization or induction, meaning that the filmed and 
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real contexts, in which the learner operates, must contain 
common elements sufficient to predispose the desired be- 
havior. Also, intended reinforcers must actually represent 
reinforcers to the learner. And so the requirements for an ef- 
fective orientation include (a) a map Aat contains the es- 
sential structure and relations of some field, area, or context, 
and (b) an indication of how a behaving organism functions 
within the context to bring about reinforcing consequences. 
Thus, the orienting structure serves as a network of dis- 
criminable stimuli for giving direction to behavior. A con- 
text having clearly defined contingencies of reinforcement 
functions somewhat as a maze in which blind alleys represent 
negative contingencies, and open pathways to the goal rep- 
resent positive ones. A good orientation is a perspective of 
the real maze. 

Ingredients for Effective Imitation. A general formula for 
inducing imitation should probably contain (a) a demonstra- 
tion of behavior which the observer is capable of reproduc- 
ing. (h) clearly defined reinforcers which are contingent 
upon certain acts, (c) a context which is accessible to the 
learner, and (d) a type of demonstrator who is not aversive 
to the viewer — one that displays features that the observer 
likes. 

Taking the ingredients for orientation and imitation, we 
can now present some testable hypotheses for predicting 
the kind of film, and its management, that will predispose 
motivation. 

Hypotheses: 

a. If the main parts of the map of a topic, process, or sima- 

tion are clearly indicated, as weU as their relationships, then 
motivation will be stronger than if such elements are con- 
fusing to the viewer. , , . . ... 

b. If a clear indicaUon is ^ven of the direction m which 
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the learner is to move \vithin flie map structure, then motiva- 
tion will be greater than if no direction is suggested. 

c. If the filmed learners and the viewers are peers then 
more motivation will result than if the same movie is pre- 
sented to a nonpeer group. 

d. If the viewers interpret the pictured learner as having 
socioeconomic status similar to their own, dien greater mo- 
tivation will result than if such similarity is significantly less. 

e. If the task to be learned is placed in a context that is 
positive to the viewers, motivation will be greater than other- 
wise. (Feeling tone toward the context can be measured by 
such devices as the semantic differential and by an adjective 
checklist) 

f. If the filmed context is similar to a situation often ex- 
perienced by the viewers, motivation power of the film will 
be greater than if such similarity is absent 

g. If the filmed learner is shown to experience reinforcers 
acceptable to the viewers as a result of successful learning, 
then motivation will be greater than if such reinforcers are 
absent. 

If the hypotheses were used to develop a film with all the 
suggested characteristics and compared wth one devoid of 
them, yet with the same cogoiUve content, a reasonable as- 
sessment of the present analysis could he obtained. 

Managing the Film to Froroote Acquisition of Informa- 
tion. ^Vhile our analysis suggests that the film is perhaps 
best used to promote motivation, it is worthwhile to examine 
the film as a means for teaching many items of information. 
^Vhat parts of our model seem to be incompatible with the 
unique properties of the film? An answer to the question can 
help us eliminate the least useful statements in the model. 

The most difficult rule to apply would be: “The rate of 
pacing is set by the leamer.’’The student cannot usually stop 
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the film when he pleases except under unusual conditions. 
But the teacher can roughly satisfy the condition by stopping 
the film periodically and by stimulating a discussion on its 
content. So one operating rule would be: (a) “If the in- 
formation film is stopped at several convenient intervals to 
allow for discussion of its content, then the bits of informa- 
tion that it contains will be more completely acquired than 
if no discussions interrupt the showing," 

While the given rule is in line with a part of our model, we 
predict that acquisition would be less efficient than through 
reading a text or a program. The experiment, however, may 
be worth doing. Any learning situation which depends on 
self-pacing would probably be better managed by using a 
medium less awkward to control than the film. 

The statement which calls for a review test would also not 
be most convenient to administer, especially if there were a 
large number of items in the film. If, however, only a few 
items are given, the condition may be reasonably met. But 
when we speak of information getting we assume a high 
density of factual bits, whidi normally require many test 
items for adequate coverage. 

Ohjeciives to be learned are clearly presented. This state- 
ment in Our model brings up an interesting issue in educa- 
tion, highlighted by the difference bet^veen the discovery 
method and traditional instruction. During discovery the 
student is often not fully apprised of the exact response 
classes he is to acquire. Exploration and discoveiy amount 
to self-determination of objectives through a searching pro- 
cedure that involves certain strategies as foimd in game 
theory. It is a kind of heuristic maneuver that puts the learner 
into the role of hypothesis maker and tester, and the mod- 
ification of his tactics depends upon feedback resulting from 
his operant behavior. The teacher usually gives a mmimum 
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of direction. Just when discovery should be used and when 
it should not is an empirical question; but there is little doubt 
that much time can be wasted in learning through attempts 
to discover facts and relations that can be acquired more 
efficiently by other means. Discovery is perhaps best used 
after the learner has acquired slcill in learning and when no 
other more time-saving means are available. It seems that 
sldll in learning through discovery presupposes a repertory 
of behawor that includes such things as familiarization with 
basic terminology, fundamental facts and relations, and some 
fairly broad orientation. In our perspective, discovery seems 
to come within the creative phase of learning where the 
leaching functions are largely under the manipulation of the 
learner with minimum dependence upon a teacher or a 
tutorial device. The cueing system is not preananged as 
found in a program; therefore, the alternatives open to the 
learner arc less well-dcBned and appear to be greater, al- 
though in some cases they may be very few in number. 

Tlie teacher may use discovery at almost any point, but 
according to our analysis It is most efficiently employed when 
the learner is ready for It, meaning that he has acquired cer- 
tain fundamental knowledge and skill in manipulating the 
>'ariahlcs such that promising hypotheses in dealing with 
problems can be inferred from his attempts to discover. But 
our model is primarily aimed at furthering the information 
gelling phase of learning, and It therefore logically presup- 
poses clearly stated objecUves. So we must keep in mind that 
our present consideration is simply the management of films 
to promote informaUon gelUng as defined by the acquisition 
of a large number of infonnation bits that serv'c as a reliable 
descriptive pattern of some body of content. 

How can tlie film be structured and used 


to present a 
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highly detailed set of objectives? There is no doubt that al- 
most anything or process can be filmed, including a list of 
terminal behaviors of a detailed sort. But the fact that self- 
pacing is awkward when using films with groups seems to 
suggest that presentation of a list of narrow classes of te^ 
minal behavior is much better achieved through a printed 
sheet that the learner can keep in his notebook rather than 
copied from a film. Notice, that we recommend the use of 
films for orientaUon but that is not the same as pr^enUng a 
long, detaUed descripUon of terminal behaviors. Therefore, 
it does not seem appropriate to attempt any operatog ndes 
for using films to present numerous specificaUons of detailed 


objectives. . , 1 v- 

The content is presented in smaU iniormatton 

oc an effective oroeram similar to tne 


or as Lambled books? The quesUoo ia quite -Ieva^«- 

garding the feasibility of the above model 

programs actually exist for „^,tion 

foufd in industry. The learner sita before a f 

film and imitates the action he sees by 

things such as the assembling of a televmon 

But most such demonstrations involve shdes or Mm stops 

rather than moUon pictnms. and 

why motion must be elimmated. . r n,otor tasks via 

adequate feedback is given, *'1 g t when in- 

film^d program sbonld be 

formation is of a verbal so , 8 ^g^ggsarily expen- 
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that to use moving pictures to program small bits of informa- 
tion to help students simply recall and recognize such con- 
tent is to engage in an inappropriate use of films. 

The remaining statements in our model also seem to pre- 
sent awkward problems in attempting to modify films for 
stimulating acquisition of small items of content. Therefore, 
it does not seem promising to pursue any further the iden- 
tification of operating rules concerning information getting. 
Implications for Teacher Training. In general, the tenor of 
book suggests that trainees need special experience in 
dealing with instructional media on a systematic basis. 
Courses in educational psychology should contain the bases 
for analyzing teaching situations and developing hypotheses 
that can be tested in the classroom. More specifically, stu- 
dents should receive training in choosing and managing mo- 
tion pictures during practice teaching, and they should learn 
how to estimate the eSects of various presentadons. We have 
said that films seem most useful to promote orientation and 
mutation which combine to stimulate students to want to 
leanL Therefore, trainees should study the nature of motiva- 
tion and acquire skill in identifying bow increased motiva- 
tion can be inferred from behavioral changes. 

When motivation is approached from the standpoint of 
behavioral analysis it is a term which serves as a convenient 
class name for increased strength of observable responses. 
Motivation amounts to the management of stimuli so that a 
predisposition to act a certain way increases by providing 
certain promises of reinforcement Both orientation and 
us^tatiau processes of seem to act as prom- 

ises because reinforcement for certain acts is observed and 
behavior is largely vicarious. 

Trainees should learn how to examine the stimulus func- 
tions of films and to relate those functions with manipulable 
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variables. Thus, experience in dealing with films experi* 
mentally appears to be fundamental. The typical audiovisual 
course does not combine the psychological analysis with the 
training in the mechanical functions and operations suf- 
ficiently to come within the suggestions indicated. Ther^ 
fore, alterations in audiovisual courses should move toward 
the inclusion of psychological forms of analysis. Without 
such inclusion, students are likely to deal with audiovisual 
devices as mere gadgets. 
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courts o£ justice, a well-planned field trip to a Icxral court 
could be higUy reinforcing. 

Preparation. Tbe field trip should not merely fit a con- 
venient empty space in the course. To promise a trip to the 
local water plant if the whole class accelerates in arithmetic 
is not a good decision; any pupil who may fail to accelerate 
will be the object of resentment A trip to a fire department, 
museum, or a water shed should be built up as a reinforcing 
event contingent upon adequate baclcground erpenence. The 
student should have learned how to behave so that rein- 
forcers appropriate to the aims can be realized. Hence, 
orientation and preparation for some imitation should be 
gotten. 

An effective preparation for a field trip may begin with a 
film of the site to be visited. The film can provide an orienta- 
tion and show examples of good learning behavior. Teachers 
can initiate procedures to get valuable sites filmed, allowing 
some-students to participate in film maWng for preparation 
of less advanced classes. The next logical step may be a dis- 
cussion of tilings that should be acquired before the trip can 
yield its top benefits. Discussions early in a project can be 
used to help pupils became aware of the things they do not 
Vnow but should hnow. It can be helpful in planning an in- 
formation getting phase implemented by books, other films, 
further discussions, programmed materials, and demonstra- 
tions. The management of media should not be established 
in a definite and ri^d sequence but should be made flexible 
to fit special objectives. 

In the early stages, the teacher can stimulate a feeling of 
derivation, that is, of tilings that should be knossm to get 
the most from the trip. He can pose questions which ought 
to be answered through individual and group research in the 
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library. The teacher should not act as an authoritarian be- 
cause authoritarian decrees are usually in the form of con- 
tingencies that prescribe punishment, that it, “If you fail to 
do such and such the consequences vviU be unpleasant.” 
Positive teinfotcement is no less a means of control, but it is 
pleasant for the learner and promises to result in greater 
transfer of learning than the Inhibiting effects of punishment. 
If is not control which typifies authoritarianism, but only 
control based on threat. Our psychology states that control is 
omnipresent. Ev’en the laissez-faire situation is rife with con- 
trol. It is the control of caprice, which is often not efficient 
in productive action. ( Backward societies that may seem to 
engender a carefree and happy life are often the most 
shackled by control based on misconceived causes. Super- 
stitions, as Skinner has pointed out, seem to he developed 
by accidental contingencies of reinforcement. As they gain 
in strength they can enslave a group and repress progress 
toward the effective interaction with the environment.) 
Ignorance perhaps harbors the most authoritarian practices. 
Control should not be seen as something necessarily bad. We 
are always controlled to some extent by surrounding forces. 
The problem of gaining freedom lies partly in understanding 
how behavior is controlled so that initiative can be taken to 
alter forces of control to suit common objectives, such as 
freedom from war and misery. 

The following questions can serve as a checklist for the 
teacher who wants to manage the preparation of the field 
trip. It would be worthwhile to compare the results of a trip 
based on adequate answers to the questions with one that is 
simply made to fill a convenient empty^ space in the time 
schedule. 

a. Does the topic under study suggest a field trip which 
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would be a logical extension of the topic under study? 

b. Have the pupils been stimulated to think about possible 
trips which accord with the topic? 

c. Has a discussion been set up to allow students to be- 
come aware of things needed to get tlie most from the trip? 

d. Does each student emerge from the discussion with 
some set of tasks which, when accomplished, will provide 
valuable information to the group? 

e. Have students been stimulated to prepare a checklist of 
things they want to see during the trip? 

f. Have they been encouraged to develop questions which 
they expect to have axmvered during the trip? 

g. Have adequate physical preparations been made such 
as for transportation, lunches, and the like? 

h. Has each student been properly reinforced for his con- 
tributions? 

i Is it worthwhile to stimulate students to prepare a writ- 
ten report of the trip for a newsletter or class bulletin? 

j. Is the group large enough to call for division into smaller 
groups during the tour? 

The questions should be sufficient to suggest how the plan- 
ning stage may be conducted to bring in a number of the 
conditions in our modei Each question could be rephrased 
as an operating rule or hypothesis. Since the field trip pre- 
sents such an imposing set of preparatory tasks, it is probably 
best to run only one experiment. Simply compare the trip 
that has been planned to agree with adequate answers to the 
questions, to one that is devoid of such preparation. Our 
model predicts that a large difference should be found. 

Conduct of the Trip. “But I don't see why you can’t just 
• • • "That may he as far as John got as he thought aloud 
about the operation of a land of special valve. The teacher 
did not want any interruptions of what the guide had to 
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formalion and meaning. Cueing need not be continuous and 
repeUtivc. Tlie gradual wllbdrawal of cues may ^ accom- 
plished subtly so that pupils can make the transition from 
being led by the hand to doing mudi on their o\nti so easily 
that it is hardly noticeable. The teacher needs to be on the 
alert for ways to reduce cues. Industrial sites usually have 
processing that can be broken down into convenient stages, 
connected in such a way to provide a convenient program of 
cue reduction. The alert teacher can take advantage of the 
continuity and help pupils construct items that have the 
“fading" property. 

Sometimes teachers and guides like to see how practical a 
student’s learning has been. If questions arc aptly phrased, 
most pupils will be able to answer questions about many 
phases of the tour. Teachers can acquire the skill of aptly 
phrasing questions by two simple guidelines*, (a) Always 
ask questions that are directly related to the objectives, 
putting them in such a way that the kind of behavior in- 
dicated in the objectives is likely to be emitted, (b) If a 
student fails to ansNver a question, do not turn to other stu- 
dents until the question is answered; instead of that, break 
down the question into easier parts and increase the cues 
until the student can answer the item satisfactorily. When a 
student shows signs of not being able to emit the desired be- 
havior, diat is die signal to begin teaching. Successful teach- 
ing means to manipulate cues so that the terminal behavior 
is manifest by the student. And, of course, each student 
should be reinforced for successful response according to 
his level. Just as in the classroom situation, there will be 
opportunities for reinforcement by successive approxima- 
tions. If Andrew is asked whether he understands the chlo- 
rination and sedimentation processes in a city water plant he 
may mumble ‘^fes” or imd his head only to avoid embar- 
rassment. Further pressure, such as asking him to go ahead 
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and explain (too large a segment) may put him on the de- 
fensive and add nothing to his knowledge. A smde or other 
sign of approval is likely to be given mmt freqnenUy to *ose 
pupils standing nearest the teacher. "aGy can ask and an- 
ssver questions and can be reinforced. There ^ ‘“f’ 
many others who have not heard, who do not ujulerstod, 
who will pretend to know anytvay^d *ey 
forced in the obsence of knowledge. Thus, it is important that 
reinforcement be both individual and ,, Cgjj 
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museums, zoos, aquariums, or to radio and television sta- 
tions have their own unique distractions. lE distracting stim- 
uli are not to be allowed to disrupt learning, llieir eEFect must 
he controlled. There are some general methods that arc 
worth considering. For etamplc, deliberate calling of atten- 
tion to and explanation of distractions will tend to minimize 
their disturbing aspects. In the case of many, it will reduce 
die strange to the familiar so that students tend to perceive 
the distractions only as background rather than as centers of 
attention. In the case of escaping steam, for example, which 
is maldng a peculiar moaning sound, an inspection of the 
origin, along with explanation of it, will serv'C to minimize it 
as a dislraclor. There may be a pungent odor that can be 
explained to them by the man in the boiler room. There may 
be a harsh grinding noise which he can explain. 

One me^od of reducing the effectiveness of distracting 
stimuli is to increase familiarity with them. A second method 
is to shut them out On a field trip some masldng of distrac- 
tions can be done before the students enter the area. Doors 
may be closed, vents rechanneled, and many temporary 
measures taken to restrict the range of stimuli, Studenb 
should not be denied the opportunity to find out about 
sources of distraction, but their concentration can be facili- 
tated temporarily. 

One of the most common distractions is the student him- 
self. If in the course of what is usually the most loosely struc- 
tured learning situation the teacher finds it expedient to pay 
attention to only a small group while letting the rest wander 
at will, the wanderers are in a position to distract the re- 
mainder of the ^oup. Some of the concentrating group may 
even join the distractors. One way of dealing with this is to 
conduct only a few students at a time through certain phases 
of the site. Students in small groups can attend belter to 
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maintenance and transfer and can promote application, anal- 
ysis, and creativity. Follow-up discussions should be used 
to stimulate creativity because questions can be posed about 
different ways in which observed processes could be run, 
novel uses of the products noted, and different approaches 
to the problems discussed at the site. 

Operating nJes have not been rigidly deduced from the 
model as might have been expected by the reader. There is 
good reason to follow a flexible rather than a tight form of 
logical iifferencc. In the Erst place, developments in the 
processing of learning concepts have not matured sufficiently 
to allow full value to ensue (tom a mathematico-deductive 
system because the premises are not sufficiently established 
to accept them as completely valid. On the other hand, there 
is value in using an intrinsic model as produced in an earlier 
chapter because it can be used as a source of suggestions. 
Also, it can serve to sustain coherence, which is often lacking 
in the looser extrapolations commonly found in educational 
ps)’chology. The problem of coherence can hardly be ade- 
quately solved until development of basic generalizations is 
sufficiently validated empirically to bring logical deduction 
safely uithin agreement with empirical operations. The 
point here is that while good logic can be maintained by 
using one of a great variety of poshdatc sets, the disparity 
between the postulates and reality must be reduced through 
proper experimentation. Until such disparity is reasonably 
lo%v, mathematico-deductive methods may lead us wide of 
the mark of efficient application. The practical upshot of this 
problem is that Teseaichers in education need to set up ex- 
perimental procedures that lead by steps from the animal 
study, with its many controls, to the complex operations 
found in the classroom. ^Vhen such work has been adequately 
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performed we should hove postulate sets, empirically vali* 
dated on the classroom level, from which rigorous logical 
deductions can be made for future experimentation. This 
means tliat we yet have no adequate theory of classroom 
learning and that such theory must come through the hard 
labor of defining application procedures through carefully 
sequenced experiments. The present method of attack, found 
in the chapters of Part III, represents only a temporary 
means to approximate systematic application in the absence 
of much work yet to be done. Therefore, it is the hope of the 
authors that efforts to refine attempts initiated in this book 
may lead to the kind of knowledge and tlieory needed to 
place educational psychology in the legitimate class of ap- 
pb’ed sciences. 

Implications for Teacher Training. It seems obvious that 
trainees should have experience in analyzing the field trip 
from a psychological standpoint, to determine its unique fea- 
tures, its limitations, and the lands of influences that can be 
reasonably expected from it. The course in educational psy- 
chology should provide the basic concepts needed for such 
analysis along with illustrations and actual student experi- 
ences. Also, methods courses should provide for the design 
and actual conduct of the field trip worked out in cooperation 
with the regular teacher of the classroom involved. 

Other implications for training indicated in the previous 
chapters on media are also appb'cable. 
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overcome the antipathy toward the new approach by naming 
its experimental department as the “Department of Self- 
instmetion.” But that name also arouses the specter of a 
classroom devoid of human contact, where all students are 
learning by machine on a production line basis. Perhaps only 
experience with these educational aids will serve to reduce 
crippling biases. At any rate, some information on what may 
be expected will enable the reader to form his biases on the 
basis of an informed background. 


rSYCIIOLOGICAL BASIS FOR 
MACHINES AND PROGRAMS 


Most teachers have read something about the motivating 
influence of providing rewards for desired performance. 
Many will have heard of new approaches in which the pupil 
1$ moved to achieve by reward in preference to methods 
stressing intcrpupil competition. CompeHtion has its reward- 
^5 aspects for a successful few. Most teachers have hoped 
for some sort of ideal situation in wliich the pupB would be 
Nvanled to learn from a kind of in- 
rcatW f n T 1 some experimenters al- 
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which will motivate the pupil to get data for solving prob- 
lems. Research with automated teaching devices and pro- 
grams has been directed at increasing the benefits f^®^ 
budding internal satisfacUon by increasing the possibilities 

for success. , 

Most of the automated devices have been developed to 
present material according to the principles of rein orce 
ment advocated by B. F. Skinner. Because his psychology is 
so important to the hypotheses still being tested, some es- 
senUals of his theory will be reviewed in covering the anal- 
ysis to follow. , - O' « 

Reinforcement. As already noted, the idea of providmg a 
reward for achievement is a good one, but the co”™" F 
ceduie is to reward those who succeed in t^'-ng Aeu class 
mates. It is possible to reward a student for s»cjsf“ 2 « 
formance without reference to the 
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No teacher has ever been able to brealc up materials into 
small enough units to suit each individual need and to pr<> 
vide each student \vith knowledge of how appropriate his 
numerous responses are. This would amount to private tutor- 
ing for each pupil, along with detailed notes on lessons, ex- 
pertly arranged. And even if each teacher had the training 
and skill to do it, he would not have the time. The course 
material needs to be programmed by specialists. The mate- 
rial must be given to the student in a form which he can 
readily acquire. Various machines have been designed to 
present programs unit by unit and to permit Qie pupil to re- 
spond and know of his results before proceeding from one 
item to the next. The pupil feels rewarded when be learns 
that his response has been correct, and a well-designed pro- 
gram makes correct responses occur about 95 per cent of the 
time. Machines furnish feedback information by exposing a 
correct answer after the student has responded. Another 
principle, therefore, is: The learner will be provided wiih 
knowledge of the appropriateness of his responses. 

The above general principles give rise to more detailed 
considerations which will be discussed more fully later in 
the chapter. For now, we may note that the details are con- 
cerned with control of the flow of material, inducing fre- 
quent responses, minimizing errors by cueing, stimulating 
response evaluation, providing a quasi-tutorial situation, ar- 
ranging for voluntary response stimulation, minimizing dis- 
tractions, and cue reduction. The reader will have noticed 
that these details pretty much coincide with the earlier pres- 
entation of OUT model for optimal information getting. It is 
true that they constitute a condensed version of the condi- 
tions we have been using to analyze other media. All forms 
of automated devices m^e use of some or all such conditions. 
Let us now examine two kinds of machines, some programs. 
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and programmed textbooks, noting how they meet the 
criteria. 

Teaching Machines. Some writers are reluctant to call the 
devices “teaching machines” for two reasons. First, they point 
out that the machines do not actually teach but only make 
possible the conditions which will increase the probability of 
learning. Second, machines are not always necessary for the 
presentation of programs. The punehboard, for example, does 
not resemble a machine. The hvo kinds of special textbooks 
which we shall discuss are not machines, 

Pressey s punchboards were first used to facilitate multiple- 
choice testing. Administration and grading of tests were 
speeded up. If the learner was able to punch all the way 
through a hole which represented his choice of answer to an 
item, then his response was correct — a Vinner.” All other 
punches in that row were incorrect because he was unable to 
punch through. Scoring could be accomplished as the learner 
progressed through the test. The learner himself knew as 
soon as he had responded whether his response was correct. 
The recency principle in learmng states that a learner is 
more likely to remember his most recent experience than 
those more remote in time. The punehboard seems to instru- 
ment the recency principle by making the last punch (re- 
sponse) to an item the correct one. 

Pressey and others experimented with punchboards and 
with a rotary type machine as aids to learning rather than 
only as testing devices. Subsequent studies of multiple-choice 
devices suggested that they could be valuable in helping Ae 
learner acquire facts. Multiple-choice presentations require 
the learner to recognize a correct alternative from among a 
list of responses already given. Since recall requires more 
activity on the part of the learner, many specific aims are 
promoted by exercise of recall instead of by recognition. 
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The Skumer Machines. It is more accurate to say that the 
Skinner type devices require constructed responses than to 
say that they require recall. Some programs are a^anged to 
permit the student to examine the item before him so that 
he might determine which answer he ought to wnte or con- 
struct in the space provided- A description of the machines 
will be facilitated by an explanation of how some programs 
are constructed, The machine is a device for controlling the 
presentation of the program. 

Skinner s work with rats and pigeons had shown that the 
animals could not be expected to carry out a complex per- 
formance frequently enough to strengthen by reinforcement 
within any reasonable amount of time. That is, he found it 
inefficient to wait until a rat had done a complex act correctly 
before applying reinforcement So he reinforced partial pat- 
terns before the final act. After being reinforced for doing an 
initially small segment, the rat was reinforced for adding 
small improvements to his behavior until the whole compli- 
cated pattern was completed. Bit by bit the final complex 
behavior was built onto the origin^ behavior. The animal 
learned by a series of successive approximations to the de- 
sired behavior. 

When Skinner and his associates began experimentation 
with devices in human learning, they tried to “translate" what 
they had noted in the animal experiments to human learning. 
In programming, a topic is broken into bits of information 
plus a task for tlie learner. The units or frames in a program 
might be called “irdormation-bit-task-umts.” Each little step 
in the right direction is nrinforced until the learner has put 
together enough steps to pennit him to understand whole 
^cepts, topics, or chapters. Breaking up material into small 
bits, providing aimvers, and arranging units so that one bit 
ot information leads casQy to the next are the main aspects 
of programming. 
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When the program has been skillfully made, the exposed 
answer to a frame will bo tlie same as the one written by the 
student. The student notes Iris success. He continues to suc- 
ceed, gradually learning more and more, and each time being 
reinforced for additional responses and for more complex 
ones. Young pupils have been rewarded with candy or coins, 
but the reward of knowing that one has responded correctly 

usually suBBces. . , , 

The rest of the story on teaching machines is rencemed 
with refinements in design and with the tesUng of theoretical 
notions. For example, it is often thought necessary to prevent 
cheaUng. The pupil might cheat by moving “P 
answer and then moving the paper back down to ™le 
own anstver. Most machines have some land "f ‘J’ 

prevent seeing answers before responses , yjjigjj 

Some educators say that the aspect is not -""PO 
the program is also functioning ^ a test, ‘^Xs 

of L program is to f-ilitate W « ^e e rner do« 

weU by getting a preview ^lat a program 

may still be efficient leanung. O y 

which causes a learner to require such help is n 

features. ^ understand humam 

1 . Humans behave in observable ys- 

better by then.. 

(observing) 

0 in action, we observe his . 


2 . When we observe a person a 


(behavior) 


(change) 
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4. When we observe the development of some new pattern of be- 
havior we are observing the process called — . 

(learning) 

Notice ti^t the pupil may start with minimal knowledge and 
by easy stages produce accurate responses. Success lends to 
be followed by more responding. Each step is related to the 
next to maintain continuity. 

The drawing below is an example of wbat a typical ma- 
chine is like, hut it is not a picture of any particular machine 
on the market. Machines are of many sizes, shapes, and com- 
position. Some are large and complex, about the size of a 
refrigerator. Others are small and simple. 



FIGURE 2. Model of a simple mechanical teaching machine, (o) Ex- 
posed item, (b) Correct onswer for previous item, and space for student 
response to exposed Item, (c) Previous Item, (d) Student's answer to 
previous Item, (e) Take-up knob. 


■nvi^,t/5rMn.TVie program is prinlca on paper whldi is 
0 ten the widlh ot a shed ot typing paper. It is then either 
placed stadceil as sheds or folded, accordion style, and stored 
like tcldyjxi paper. Tlie paper is fastened to the tahe-up 
toUcr so that a knob or lever may be turned or pushed to 
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move the paper lengthwise. The first item is moved into place 
behind the aperture or window. The learner reads the item, 
decides upon an answer, and then writes it on the roll. Some- 
times a separate, narrow roll of paper is provided so that the 
student will not have to write on the program. After the 
learner has written his response, he rotates the take-up de- 
vice until he can see the answer on the program. He learns 
almost immediately the accuracy of his response. Some ma- 
chines prevent the pupil from changing his answer after he 
has seen the correct answer on the program. 

Applying the Conditions of Optimal Information Getting. 
The reader is likely to be interested in more tlian a bare state- 
ment that the automated devices do meet most if not all the 
model conditions to a greater extent than seems possible with 
most other media. Just how well do they measure up, and 
what techniques are used for increasing the efficiency of 
learning? 

The flow of material is under the control of the learner. 
The learner sees one item at a time. A single item or frame 
is usually quite short. In a mathematics program, a frame 
may consist of a single phase of a problem. In any case, the 
frame consists of a small bit of information. It is stated so 
that the learner can assimilate it readily, and he is able to 
respond to it easily and proceed to the next item, all in his 
own good time. His response may be either constructed, that 
is, supplied by him, or, he may select or choose one of several 
answers already furnished. The pupil is able to control the 
pace because he takes whatever time is necessary. He can 
pause to grasp the importance of the correct answer if his 
response is incorrect. Some programs include a brief state- 
ment of why along with the correct answer. If the steps are 
too detailed and simple for a student, he may skip some 
items. In any case, the slow learner is not required to keep 
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pace witli the rapid ones, and the rapid learner does not have 
to drag his heels. Anxiety is reduced, and important details 
are not lost in a presentation that is too fast. 

The presentation of the material stimulates frequent re- 
sponses. Responses are much more frequent than in most 
other forms of instruction designed to impart information. 
We exempt note taking althou^ responses are quite fre- 
quent, because the action is simply a recording process. Notes 
are intended for review and not primarily for learning at the 
time notes are taken. ^VhiIe frequency of response is still a 
subject of experimentation, there is general acceptance of the 
idea that students seldom respond enough for optimal learn- 
ing under traditional methods. During the group discussion, 
showing of a Elm or slides, and even during individualized 
reading, the student is not required to make frequent 
overt responses, nor is it often practical for him to do so. 
But the effective student may typically utilize the “Survey 
QGR" formula, that is, survey the material, question himself 
about it, read it, recite it, if only to himself, and then review 
It. The structure of a program requires the learner to make 
overt responses before moving from one item to the next. 
Responses are frequent because items are brief. The student 
does not need to share recitation time with others; he is the 
sole responder. Even the slow learner responds frequently. 
Seated before the machine and its program, the student be- 
comes, so to speak, a one-man class. It should be noted that 
the necessity for overt responses in programmed learning 
has not been established. Several studies have indicated that 
^ -pnpran is effective if ody implicit responses are made, 
tMt is, when the pupU merely recites the ansNver to himself 
silenUy. The data do not seem to be complete about the value 
of overt responding in the case of slow learners. According 
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to our psychology there should he some advantage to overt 
responding over imph'cit behavior. 

The cueing system is used to keep errors to a minimum. 
Statements of high redundant^ “give away” the correct an- 
swer so that the learner is apt to respond correctly. A success- 
ful response on one item makes success likely on the next 
item. There is a gradual, ^'slematic progression from one 
frame to the next. Gaps which the student fills are small so 
that he is not required to assume several intervening steps. 
Ordinary textbooks often have gaps too large for many stu- 
dents to fill. One sometimes finds statements in mathematics 
texts such as, “It is therefore obvious that . . .” The only 
thing obvious is that something has been omitted, and the 
student may have to struggle to find how the author reached 
such a conclusion. Even Aen, only the superior student is 
able to determine the trend of the omitted steps. 

Some cues are quite explicit to indicate the desired re- 
sponse. For example, if the item is “The knee jerk is an 

example of the reflex,” the word patellar may be 

prompted by furnishing p The rhymed cue is some- 
times given, for example; 

7 times 3 has given you fun 
Try 9 times 9 or . 

There are other methods which hint at the response by the 
context or theme used, making the proper answer j’ust natu- 
rally” follow. DefiniUons that are followed by examples^often 
provide effective cues. “Set is a readiness to respond” may 

be followed by “Readiness to read is an example of a 

to read," There are other methods of cueing which me used 
but which will not be covered here. Research orr 
errors to minimum has rrol uirequivocally supported this 
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practice as most desiraWe for all students, and in all situa- 
tions. Some studies have shown that when errors ate con- 
siderably higher than the Bve or 10 per-cent level learning 
still occurs salisiactorily. The optimal amount of cueing has 
not been determined presumably because students diSer in 
the amount they need. If there is too much cueing the learner 
may react negatively, and complain that there is too much 
repetition The solution of the problem may lie in further 
analysis of programs in order to provide directions for stu- 
dents to skip items after a certain number of successively cor- 
rect ansivers have been given. The large computer-based 
teaching machines are designed to analyze student progress, 
and to vary the sequence of item presentation according to 
the individual’s record of successes. But even repetitious ma- 
terial may be made free from monotony by adding variety 
and some entertaining side-li^ts. There is much yet to be 
done to properly manage cueing for all learners. Neverthe- 
less, unless cueing is adequate, the student can easily get lost 
and is Ukely to lose motivation. We therefore believe that con- 
trol of excessive errors through cueing procedures is impor- 
tant despite the fact that no optimal level of control can yet 
be named. 

Self-evaluation Is stimulated. The learner does not proceed 
from sentence to sentence merely by assuming that he under- 
stands the content. He is required to pause frequently to note 
differences between his answer and the keyed one. He does 
not guess; he knows the value of his efforts. He forms a habit 
of evaluating himself. Because he has furnished the correct 
^swer, it becomes Ws last response to each item. In most 
learning situations the learner either has little chance to make 
Ir^uent evaluations or has no means for checking against 
reliable criteria. He may be denied opportunities for carrying 
out both important steps. ^ ° 



Automated Devices and Programmed Materials zii 

The teaching agent reinforces improvement. Carr suggests 
that confirmation might be a more appropriate term than 
reinforcement because reinforcement might come from ex- 
ternal factors. We shall consider factors which thus far have 
contributed to efficiency. One may be called “intrinsic rein- 
forcement.” Wlien the learner reads an item, composes or 
chooses a response, and then notes his accuracy, he quickly 
begins to see himself as a successful learner. He is successful 
from the beginning and continues to pile up successes 
throughout the learning period. He does it on his own with 
minimum aid from others. If he errs, it is done in private, and 
he is immediately corrected in private. All corrections made 
are for his benefit; all progress is his progress. 

Distracting stimuli are minimized. The learner confronted 
with too "busy” an array of stimuli is likely to indulge in 
mind-wandering. Time and energy are wasted as his atten- 
tion strays, and he has to hunt for his place again. Machine 
presentation masks out all but the immediate item to be 
learned so that attention is centered upon a single frame. If 
attention does wander, it is easy to find the place again. Be- 
cause it is his learning task, because he does not share time 
with others, not having to wail his turn to respond or to await 
the teacher’s attention, he is less likely to become attracted 
to irrelevant stimuli. 

Gradual reduction of cues, fading. Some media are ar- 
ranged fortuitously so tliat cues are gradually removed. 
Usually, however, cues are not given systematically. In a 
program the material has been arranged with cue reduction 
in mind. High redundancy, contextual settings, and rephras- 
ing are some of the components which seem to aid success. 
The learner is required to bufld on a foundation. Beferences 
to helps given earlier are gradually withdrawn; that is, they 
fade. Optimal speed of cue reduction is still an object of 
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leseaict. but most programs use fading more effectively iban 
do the other media as they are usually managed. 

Immediate Jcnotckdgc of results. When the pupil moves 
an item up under the glass plate, a new item appears. As he 
does so, his anssver also moves up under the ^ass. The an- 
swer given in the program comes to view at this time so that 
immediacy of feedback is limited only by the amount of time 
it takes the pupil to move the lever. If he has been wrong, 
he is not allowed to retain the incorrect response very long. 
The program corrects him. If he is right, he may move on 
immediately to a new item. In either case, he receives rapid 
feedback, ^^hether he pauses to reflect or is impelled to 
broaden his knowledge by referring to other materials de- 
pends on the individual. This is self-pacing. Some pupils 
seem to need less feedback than others, but the important 
consideration is that it Is available when needed. \Vhen cue- 
ing is high and the pupil makes the correct response, he is 
often certain that he is right before he sees the keyed answer. 
In such cases feedback may not add a great deal that is ob- 
servable. As the learners successes increase, he should be- 
come less and less dependent upon the feedback because he 
probably develops “mtemal feedback," that is, being able to 
supply reasons to support his response. The reasons are based 
on past knowledge he has gotten in the program. Therefore, 
if the program is made properly it should help wean the 
learner from depending upon it and prepare him to deal 
effectively with unprogrammed materials. 

Most of the model conditions seem to be satisfactorily met 
by the tracMng machine setup. Many theoretical aspects 
Invc been avoided- Only future research will resolve the 
thei^Ucal issues. At the moment, self-instruction, as de- 
scribcih seems to be quite promising. We should not over- 
generalize the bright spots to cover the whole picture of edu- 
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cation. The greatest promise of programmed materials seems 
to be in helping pupils get information efficiently. We are 
much less sure about its relevance to the other phases of edu- 
cation. As the technology of education progresses, the ma- 
chines and programs we have now may be quickly outmoded. 
It seems wiser to regard the technology of education as the 
really significant movement and view teaching machines only 
as a minor development, because the era that lies ahead is 
filled with so many possibilities. 

Programmed Texts. Programs have been put in book form. 
The structure is about the same as the programs which go 
into the machine. The book cannot perform all the control 
functions of the machine, but it seems to function rather well. 
To discourage peeking at answers before making responses, 
answers are usually placed on a different page than the item. 
Sometimes programmed books are arranged as follows: Item 
One, the suUlus appears at the top of page o"® 
for the learner’s response. The book’s answer is "o' ™ble 
until he turns the page, nius, the e^ly >‘7; 
the top of the page. When the niidd^ “f “ 

reached a second series of items is placed m 
of the pkge, and so on until the final items are ^aque^ed at 
the bottom of the page. The procedure Xf 

when merely described, but use of the book - 
the entire nit has been covered, the student proceeds 

“rrmb& also uses a weU-org — e. 

but the pages read are not ™ item, and his 

The student begins 7.7*’ turn to for the next 

answer determines which page student to proceed at 

item. It is an interesting '7^ 'Se.lice%resenta- 
his own pace. Besponses are j determines which 

tion, and the answer given by the student 
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page he will he direcled to locate. On tlic page to which he 
turns he finds more information plus the next ilcm. If his 
answer is incorrect, he will find some explanation given as to 
why he was v-Tong and he will be directed to return to 
the original item and try again. Tlic student can only finish 
the book by finding correct choices because the pages are not 
in order; he could not make sense of the book in any other 
way. The scrambled book resembles maze learning which 
experimental psychologists have studied so long, using rats. 
Wrong choices represent the blind alleys in the maze. Tlic 
more alert the learner is in taking advantage of cues, the 
fewer blind alleys he will experience. 

The Content of Programs. Many subjccls have been pro- 
grammed. Various fine points are still being studied, such as 
whether it is best to reinforce the learner after every item or 
to provide intermittent reinforcement. Another important 
issue centers on the value of making errors. Some claim that 
valuable learning comes from making errors if correctiN’c 
knowledge is immediately available. Others say tliat it is 
best to keep errors at the lowest possible level so that the in- 
efficient process of unlearning mistakes can be avoided. Tlie 
issue is not resolved. 

The pupil who has been a poor achiever often makes dra- 
matic improvements when pul on an appropriate program. 
There is not yet enough evidence to settle the question of 
how permanent the gains ate. Is improvement only tempo- 
rary because of the novelty? The anssver seems to be “no,” 
but we do not know for sure. The proponents of procram- 
rmng do not claim to make brilliant students of dullards, but 
4ey do claim that achievement typical of certain groups can 
be raised significantly in a fairly short lime. 

Programs are being produced with increasing rapidity. In 
a few years, it seems that virtually aU subjects xviU be pro- 
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grammed. Programs exist from kindergarten to college grad- 
uate courses. The list of programmed topics is now so long 
that we shall not even attempt to produce it here. The Na- 
tional Educational Association in Washington, D.C., main- 
tains perhaps the most exhaustive current facts on program- 
ming. 

Programs are not only used in schools but seem to have 
valuable uses in industry and the armed forces to reinforce 
training methods. Some attempts are being made to mer- 
chandise teaching machines and programs for home use. The 
effort has a noble aspect, because if the attitude toward learn- 
ing can be improved the first important step toward realizing 
the vast potential of human learning will have been made. 

Teacher Efficiency. At a time when teachers are being 
required to supervise, if not instruct, as many as fifty 
students per class, the advantages of programs seem evident. 
After students have begun work on programs, htUe super- 
vision is necessary. The teacher may handJe fairly largo 
groups while machines or other program 
in usi Subsequent discussions and acUvrUes to be 
provided for some class members, whde others continue indr 

'’lus nofexpeeted that the teacher keep pace witoHte 

"h?r^“l:sco«r individual differences. As a 
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chad proceeds through a program, he may be given oppor- 
tunity to make comments on certain aspects. At appropriate 
break points, such as at the end of a topic, he may be encour- 
aged to discuss what questions It brings to mind and to state 
what aspects he would like to know more about. The teacher 
may then suggest books, artides, or other programs to en- 
large his scope. 

In clinical psychology we hear of the “testing of limits." 

It refers to the fact that an obtained test score does not pro- 
vide as much information as possible. Scoring is structured 
in such a way that norms or expectancies may be used, pro- 
viding standards of practice. The clinician often wants more 
information than provided by such evaluation. He may wish, 
for example, to Imow how long it would take the person to 
complete certain Items, or how far he could go if given un- 
limited time, or how he may behave when certain rules are 
relaxed. “Testing of limits" could be arranged by supplemen- 
tary programs. Those who had completed the standard pro- 
gram could continue up the scale to more difficult aspects. 
Supplementary programs might be extensions of standard 
ones, or they might be amplified aspects of usual programs. 

Skilled programmers arrange their statements to sustain 
interest In the early stages of development, most program- 
mers were concerned with logical arrangement, gradual 
progression of difficulty, unit size, and cueing. It is expected 
that future formats wiU be enhanced by use of color, con- 
trast, and other adjuncts to attractiveness. Machines may 
even take on appealing qualities and look less like machines. 
Many pupils, however, are attracted by whatever looks “elec- 
troiuc, scdentiBc, or technical” and some machines have 
those advantages. 

Sclf-compelition. If Davidson is even partly right in saying 
that a pupil cannot long remain in the throes of competition 
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without developing hostility toward his rivals, and that the 
hostility is accompanied by anxiety, the programs seem 
promising. Self*pacing in programmed learning reduces com- 
petition between pupils and provides the basis for self-com- 
petition. The pupil may want to move from item to item as 
quickly as possible, but his progress is relatively free from 
pressiu-e. 

Student Creativity. Some laymen are apt to level criticism 
at any automated device. The assumption is that technology 
tends to make automatons of those who use the devices. The 
criticism will not hold, of course. In order for an individual to 
be creative, he must be familiar with the tools on which he 
depends so that attention to their use will not interfere with 
his associations. The violinist, for example, who must stogg e 
with the mechanics of manipulating the bow, is not likely to 
be released for creative effort. In academic learning, the tools 
are facts and concepts— the informaUon which the learner 
acquires in using the program. The tools must be acquired 
before they can be used creativel)^ 

The Teacher as a Professional. The teacher f ^ 

professional because of his education, his cer ca ’ 

L occupaUon, and because of the techniques he i^s. S^e 

view his position as Utile more than a 

view is sometimes held by ‘ 

himself may have doubts about *e J, “e 

tasks he is eirpected to perform We bf ^ f f 

of professional behavior is the ^PP 

knowledge to a set of taPO'b^nt social proUem^ We phyn 

cian is able to apply P‘’”“P „i)]e,ns of health. 

E^XettavelpP 

rkXrore^^ tbe environment. .Vhen 
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scientific knowledge is applied successfully to practwal prob- 
lems, one inevitable result is increased power. The tech- 
nology of education promises to provide the teacher with un- 
proved techniques of application. The result should be a 
greatly improved professional status. 
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CHAPTER 15 

Problems and Suggestions 


This final chapter is to enlarge upon some of the 
Issues which were touched upon briefly in vanous p 
book. We hope to suggest further how the 
workable system of application relates to o er p , 
education. The following topics do not form any sp 

THesearch Program for Schools EducaHon. me 

many teacher training rbc reason often 

nor allow time for resear* by ft V 
given is that teacher f^a^g « tainees to become effecHve 
has the clear-cut aim of t"®!? g ^ researcher 

teachers. Furthermore, one support the claim, 

to teach well. Many cases can shared with other 
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be put directly to use by tlie teacher. Teaching is more of an 
art than it is a science. Consequently, research can influence 
it much less than the artfvd innovations which spring up in 
practice. All in all, research is too expensive to share with the 
process of training future teachers. 

The above position %vas suited to teaching training schools 
before 1&40. But today the position cannot be justified. There 
is one good reason why training schools which follow the 
given philosophy will f^ hnther behind and eventually will 
be recognized as not having good enough programs to train 
teachers according to modem needs. Well-trained and bri^t 
teachers who have tasted the tonic of research Nvill often 
avoid employment in training schools that discourage re- 
search. The most able young Pb.D.s in education are already 
shunning the schools whidi have no research opportunities. 
There is a pile-up of talent in the larger, better-equipped 
places which have research facilities and which expect fac- 
ulty members to make original contributions. 

\Vhile there are problems that come \vith dividing faculty 
time between teaching and research, some of those problems 
are spurious and manufactured by clinging to faulty assump- 
tions. Two common phrases point up one such spurious belief. 
The expressions are “research or teaching" and “research 
versus teaching.” They suggest that teaching and research 
are somehow incompatible. Apparently, the interpretation 
is based on the assumption that one cannot do two complex 
jobs at the same time. The assumption Is faulty because it is 
only sometimes true. And the fact that teaching is a form of 
research is becoming mose and mme ^dent Coladarci is 
the Erst been observer, so far as we know, who has made 
the needed integration of research and leaching. Briefly, his 
reminder runs as follows. 

The essence of research is Brst eijerienclng some problem 
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of the problem is usually smaller to maVe it more manage- 
able: greater care is given to the development and clarifica- 
tion of the problem; hypotheses are perhaps formed with 
greater rigor; controls, and methods of analysis are refined. 
But the general process is the same. 

As the technology of education grows, it forges the link 
between theory and practice so that dieory becomes a valu- 
able tool for teaching. The theory-practice link is being de- 
veloped with such promise that teachers can no longer afford 
to regard theory only as some unpleasant hurdle to cross 
while taking courses in college and as something to forget 
when back on the job. 

We would like to suggest how a research program can be 
pul together so that theory and practice can be used more 
efficiently than now to expand professional knowledge. In 
the first place, it is necessary to think of the research program 
as an Integral part of teacher training. The trainees need to 
be exposed to research methods and to leam how teaching 
can become an effective form of research. To meet that objec- 
tive, research facilities in training schools should have the 
following features. 

Structure. A department of research should be established 
which is parallel to the other departments in schools of edu- 
cation. It should come under the same administrative head 
as the other departments. Its staff should have members that 
represent all curriculum offerings in the school of education. 
It should be composed of key persons who represent the 
foundations of education such as psychology, sociology, an- 
thropology, history, philosophy, and sciences basic to physi- 
ol development. The key researchers should form an inter- 
disciplinary team which develops programmatic research 
made up of interlocking parts that contribute to the over-all 
effort 
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Aims. Special effort should be given 
edueaUonS implieaUons of the ''“‘P^rtims A 

develop resenichable problems based on * 

second aim would be to develop resemeh on 
that a functional path leading from bas.c to pra<> 

tice could be foflowed. r;^S„ken 

represented so that gaps be e P peaUon are 

from psychology, for csample, to classroom pp 

“'^e research arm should esmbhsh ^chlf: 

ing their findings to *e and Newsletters, 

vices as research ,, „ood communication 

vanced developments. Also, e laboratory school as the 
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design which would encompass the many studies involved. 

To examine the foundations for the most likely points of 
effective contact with the research theme. To develop re- 
searchable problems from the implications taken from the 
basic disciplines. To carry out a series of studies so that a 
given implication is eventually translated into classroom ac- 
tion. This would require ample facilities; for example, in the 
psychology portion of the effort, both animal and human 
leandng laboratories should exist side by side so that descrip- 
tive concepts discovered on the animal level could be studied 
as they are used in human experiments. We need to know 
how such a concept as "reinforcement,’* for example, changes 
its referents as it is moved from one experiment to the next 
so that Its scope and facets can be seen and used appropri- 
ately. 

.Mother function is to try to determine the dimensions that 
are common to the foundation disciplines. For example, the 
notion of “value" in philosophy should be related to terms 
in psychology such as reinforcement and needs and in soci- 
ology to ideas such as "mores" and “class structure.’’ The idea 
is to strive for a core of communication that would facilitate 
interdisciplinary cooperation parallel to existing efforts in 
the natural sciences. 

c. Consultation. The third large function would center on 
the liaison between the college of education and nearby 
school systems. The attempt would he to provide facilities 
and advice for application experiments in the Beld. Each 
school system should have a research division devoted to the 
design and conduct of assessment studies which try to pin- 
point the advantages and Haws in the latest techniques. 

It is believed that a design sinular to the above would put 
a shot of adrraalra in the research activiUes of schools of 
education. It should help erase the false dichotomy of theory 
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versus practice and should hasten the day when teaching 
becomes one of tlie most, if not the topmost, profession m 


prestige and general influence. 

The reader might not agree with the above suggestions on 
the ground that most large universiUes already have exte - 
sive research activities which seem to have it^ e or no 
on teaching. The objecUon is based on the 
that educational research so far has not 
enough to justify iU existence. 
points that help explain the strange lack of m 
search on teaching. The first point is that over P , y 
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especiaUy the hind that has features called "systems le- 
search." The essence of systems researdi is to take a number 
of input components (in education such components would 
include teacWng media) and combine them in such a way 
that the desired output is optimal. The desired output is 
simply pupil achievement The technology of education 
should he aimed directly at finding ways and means that 
can be used to get more learning per unit of effort on the part 
of both the teacher and pupil. In short, educational tech- 
nology is a direct movement to increase learning cffiriency. 
When problems are conceived in terms of effidency, then the 
methods of problem solving take on engineering characler- 
istie. Tradidonal research in education has not emphasized 
the engineering approach. Consequently, it has not produced 
power. It has not brought theory into the arena of action. 
Teachers cannot profit much by research in its present state. 
Therefore, they depend upon the status quo, which means 
that they perpetuate all the inefficient practices that prob- 
ably inhibit the full development of the learner’s potential. 

Our suggestions are intended to conceive of the research 
arm as an institute of educational technology which always 
keeps its sigjit on the goal of puUing knowledge into practice. 
It must work on the vast number of descriptive studies to 
order them into some coherent pattern to fill in a map of the 
area called education. The broad outline of the map should 
be influenced by educational philosophers who should con- 
tribute to the identification of the values and goals which 
can form the skeleton of an adequate perspective. The map 
shotidm^e tiie basis forbuading efficient practices of teach- 
ing and leaming- 

Let us now turn to one of the most challenging and excit- 
ing problems in the field of education. It is the problem of 
trying to mal^ the philosophies of education into more active 
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functions for influencing tlic decision making that runs the 
schools. 

Educational Philosophy and Its Instrumentation. One of 
the most notable aspects of educational philosophy 
educators and teachers tend to ignore its potential and fa' 
to use it in everyday tasks. Why is it that philosophy is Isxge y 
a verbal activity that seldom gets to assume the posiUon ot 
a strategic guide to practice? We see conference devote 
to the construction of educational objectives base on p 1 os 
ophy, but once the lists have been made their influence on 
everyday decision making seems strangely lac 'ng. t ^ ^ 
so difficult to make a list of objectives in harmony wi* the 
democratic ethic, nor for that matter any other se 0 v . 
It is probably true that we have fairly high „ 

goals. No one seems to say, for example, tha 
potential of the cliild should not be develope , « 

to deny the goal of health educaUon We 
the value of social development and on pus ng , ^ 

growth In problem solving. «i«cal jhinfang and adjustment. 
We can trace the goals to philosophical p » 
philosophies can support them. But why is 1 implica- 

somehow gets lost ^ler such near consensus on its impUca 

^ w! believe that the problem is '^jj^tEcUon 
instrument philosophy so that it 

efficiently. We suspect that the phi osop First, 

pleted their duties. Perhaps *e onj ' define 

many people may hold basic issues, and 

problems, analyze these problems principles descrip- 

develop some coherent set of overarc g p the 

tive of theories of knowledge, remi y. things 

philosopher’s work is finished v.rid?e the gap be- 

down on paper. Secondly, the efforts to bridge g 
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tween the philosophical concepts and the actions they imply 
have not been sustained since the time of DeN*'ey. The cim 
of the Tnatter probably lies here. The reason seems to be that 
philosophers of education have not been active enough in 
keeping up with related disciplines such as psychology with 
its contributions that have a bearing on education. In short, 
die philosophers have divorced their work too much from 
other areas. Such a turn of events may be convenient and 
comfortable in some ways, but die upshot has been depress- 
ing. 

What kind ol work needs to be done to make fire ideas in 
educational philosophy a part of the decision making of 
teachers? We suggest &at strate^es of action need to be put 
into forms that can be called “constitutions." The prime ex- 
ample of a constitution that puts a philosophy into broad 
rules of action is the Constitution of United States. It is 
a document that not only carries values but it structures them 
into statements of action which are so broad that a whole 
way of life can be instrumented. We need a constitution of 
American education that provides a clear basis for guidance 
on how decisions are to be made in adirumstration and in 
running classrooms. Even Dewey failed here because he 
never developed a clear role of the teacher. The constitution 
would be a set of broad rules which could be used to place 
current problems into a perspective. Local autonomy of 
schools should not be impaired by the existence of an ap- 
propriate constitution. 

Any agency or organization with a mission can use a well- 
made Tie dangermmatmg such an rostniment 

would lie in imdue elaboration and inclusion of too many 
directives and restraints. But it should be definite enough 
so local policies made at distant places will not conflict 
with common principles. 
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The first problem to be considered is its feasibility. What 
svould be the implications? Would it quicWy become out- 
moded in the rapid changes talcing place in our cu lure 
nature should be such that the growth and impact of ^<^eirch 
would not be restricted. It should define some c ear to e 
research and provide working principles for its grow 

“^I'pmhkms that would have to be 

posing. Among the most difficult of *«e pro e^ S 

to develop a proper concepUon of teclmoiogy 

Let us examine why technology should be c 

^"ost influential development 

the growth of the various f ^ulo- 

is so easy to see that w^ention o T , Loijucts have 
mobile and television, ’ftese tsvo tech p ^ 
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may have more important Uiings to do than to focus on the 
welfare of manldnd. Is the devaluaUon of man s place in the 
universe only a temporary one? Will science eventually agree 
wifli Christianity? Some seem to have faith that the tsvo will 
merge with Christianity sustaining its rightful superiority. 
But how certain can we be of such an outcome? 

Berdyaev and others have sounded the warning. He 
claimed that technology is bound to dehumanize us because 
it is based on epistemology which defines knowledge as of 
events external to man. He seemed to say that as knowledge 
of the objective (external) world grows, the stature of man 
will diminish to such a point that human values will be 
eclipsed. Such seems to be the meaning of dehumanization. 
To counteract the great threat of technology, he suggested 
an emphasis upon the study of reality, upon being, the mean- 
ing of human existence. He felt that Christianity can save 
man from destruction by the instruments of his own creation. 
Berdyaev strikes a terrifying note that gives intellectual 
respectability to conservatism. If he is correct, then we are 
in a very grave way because we have already gone too far to 
decide to turnback. Whether or not we agree with Berdyaev’s 
treatment of technology, we must face the threat to democ- 
racy and try to deleraiine flie degrees of freedom that ad- 
vancing technology seems to allow os in controlling it 
Chir note on a suggested constitution for American educa- 
tion may not he a tenable one, but it does point up the need 
for trying to make phflosophy a forceful element in our pro- 
fession. 

Anatomy of the Principle. In an earlier chapter we tried 
to indicate the various kinds of principles and to point up 
properties that lend themselves to appUcaOon. We saw that 
some generalizations and concepts in psychology do not 
seem well suited for attacldng the kind of problem we have 
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valuable for streuglhening the science of behavior at its 
piesent stage of development. 

“Transposed" Concepts. \Vhen Freud loolced at the be- 
havior problems of many paUents and could not see directly 
the causes of anxiety, he was led to think that the causes 
must be hidden. His action was perfectly logical because to 
retain the idea of causation he had to locale the determinants 
somewhere. So he placed them inside the person and dealt 
with them as “instincts" which have come through in English 
translations as motives. Thus, motives are internal causes of 
outward behavior. The important thing at the moment is to 
see that motives are transposed notions, that is, the observa- 
tions which form the basis of their existence occur at a differ- 
ent level than the locus of the concepts. The “id," for example, 
is not directly seen, but the observations from which It was 
generated were taken from patterns of behavior open to 
direct inspection. Outward behavior that could be labeled 
"blind sel&hness" seemed to form the basis of the concept 
The notion was transposed to an internal domain and be- 
came a part of a hypothetical structure which was invested 
with a number of properties, many of which were transposed 
abstractions taken from outer behavior. The internal psycho- 
sexual structure was set in motion as a complex mechanism 
or dynamism which was used to account for outer behavior. 

The source of doubt about the value of transposed con- 
cepts is their efficiency for dealing with observations on the 
level which Ihey me supposed to espkm. The suspected in- 
elBeiency o! the notions may lie partly in violating the law ol 
parsimony which states that explanatory concepts should 
not be unnecessarily mulUplied. Just how much ol the Freud- 
ian theory is needed to develop and support the effecUve 
techniques ol psychotherapy is open to quesUon. And just 
how much o! the theory tends to generate needless complesi- 
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ties in arriving at prescriptions is another point of doubt 
The upshot is that transposed concepts used to form an ex^ 
planatory system cannot be easily validated because of the 
circular way the concepts arc used. It seems possible to 
streamline psychoanalytic theories by checking those thera- 
peutic prescriptions which work against those that faii most 
of the time. FascinaUon for the theory itself may prove too 
strong, however, to make the proper assessment by those who 
apparently use it successfully. . 

Skinner believes that hypotheUcal entities said to exist 
inside the body must be validated by observauons carried on 
inside the body and not by phenomena on another jevei. I 
other words, we cannot validate the nerve , 

ample, simply by watching how people 
acUon. We must be able to check 
the trace on the neurological level, 
who know Utde about neurology are "8 
when they make naive assumpbons a “ outside the 
terns and think that psychologica o ^ ^5 „oujological 

skin somehow prove *evahdityo too many 

concepts. Psychologists have ^ ( xi,e logic of the 

times by such pracUce ^ j 'logic alone is not 

transposed concept '"‘'X ^ 8 . i j ® oan be anchored to 
sound science. Unless the lopc^eaps«n^^^,^__^ 
observations, the „„|y^tLiili value. The poten- 

considered a game empirical knowledge, 

tial should not be n“nf“®“ „iJenc!i that supports a given 
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concept. And more impor concept. When the 

how tightly the evidence -s boun^to^^ debatable as- 
connection is loose and m t b ignoring 
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chology are not sufBciently developed to offer llic kind of 
appDcation dial they may first seem to promise, 

^Vhe^ one tries to take principles from one discipline and 
apply them to problems in another area, he should know 
something about the nature of the terms. It is not the psy- 
chologist’s responsibility to give ready-made, neatly packaged 
tools to education. It is the responsibility of llie educational 
psychologist to put the concepts Into applicable form. 

It is worthwhile to identify Uic bare bones of the principle 
and look at the kinds of properties that belong to its parts. 
We define the principle as a statement of a relation said to 
hold generally bcticeen ttco or more key terms found in the 
discipline. The simplest expression of a principle has three 
main parts, two key terms plus a relation term. The two key 
terms should have some functional relation; that b, when one 
changes the other ought to change In some syslcinadc >^’ay. 
A good example in abbreviated form b our simple ph)'sics 
principle, which slated “pressure b equal to the total force 
divided by the area,” or P = — 

It b customary to refer to one of the key terms as the in- 
dependent variable. In the teaching situation, an independent 
variable b usually something that influences the pupil’s be- 
havior. It can be one of many things such as prabe, blame, an 
interesting book, gold stars, attention, affection, prizes, pun- 
bhment, dblracting nobes, and others. ^Vhen the teacher can 
manipulate strong independent variables, he can exert con- 
siderable influence on the pupU. 

The second kind of key term in the principle b often called 
fte depet^nt variabU, that b, the thing which b being 
influenced. In the classroom the most frequent or common 
of dependent variable b the pupil’s behavior. Any no- 
ticeable change m the learner s behavior that can be specified. 
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preferably measured, is valuable for both the teacher and 
researcher because it identifies the action of the pupil which 
is subject to change. Any behavior that can be systematically 
changed toward some goal we call educable. Some aspects 
of the person are educable and others seem much less so. 
Quite often the behavior which resists forces of education 
in the school are those habits which have already been 
strongly established. But even strong habits can yield to 
chance under proper circumstances. 

The third part of the principle is the relauon term which 
indicates the land of connection that exists etwee^i e in 
dependent and dependent variables. For example, CJerant 
behavior incecses in frequency when rmnforced j^c^os 
the direction of change of behavior. The word .ncreases 

'■“we 1 "% a simple paradigm of ^e P^ 
so that it will be easy to study its 
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“m“;mre£or^°epa.tsinthep^ 
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Memory is the dependent variable, and can be expressed 
in terms of such observable phonemena as responses to t«ts 
of recall. It is reasonably definite and can be measured. T^e 
relation term, however, is vague because it specifies no defi- 
nite way in which D and I ate connected. On the teacher s 
level of observation, nerve traces are nonmanipulable, unob- 
servable, and indefinite. We therefore believe that consider- 
able processing must be done to make the principle applica- 
ble. It may resist application by die teacher even after much 
effort to change the propetties to more definite ones. The 
statement says: “Memory depends upon nerve traces." Under 
ordinary classroom conditions, the teacher cannot make any 
direct manipulation of nerve traces and even if he could 
bring them under control indirectly he would not be aware 
of just how much control that he was exerting. Also, the 
teacher does not know precisely whal the term means even 
after he looks it up in a special dictionary. Since the teacher 
cannot have a good idea of how to begin to manipulate nerve 
traces, he is in no position to explain to the pupil how he may 
control them for his own benefit. All in all, the principle does 
not seem to be sufficiently developed for effective application 
by the teacher. Even if we took a specific teaching problem 
and made the context very clear, we still would have difficulty 
trying to assign classroom events to the key terms. What 
events, for example, could we associate with “nerve trace”? 
Through experimentation it would be possible to make the 
lelaUon term more definite, but to do so would be the job of 
the physiological psychologist working under highly con- 
trolled laboratory conditions. We conclude, therefore, that 
the principle is not applicable to the leaching situation. 

^ TIjc authors contend that many principles found in educa- 
Uonol psychology texts have simOar features even when the 
language seems more familiar than the terms in the one 
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under discussion. The kind of principles, treated in Chapter 
2, called “static information** share several of the negative 
traits in the statement about nerve traces. For example, one 
given before should be sufficient to support our claim: “The 
effect of a teacher on a pupil depends in part on the back- 
ground of both the teacher and pupil.” We call such a state- 
ment “static information" because its properties serve to resist 
application. 

A second illustration should be enough to show that prin- 
ciples can differ radically in features that are important for 
their application. 

Reinforcers increase the frequency of associated operants. 


The word reinforcers is the independent variable or that 
factor which itiuences some change in behawor. It me 
properties “manipulable,” “observable, and definite. e 
ought to point out that, although it is not definite as it stan^, 
“reinforcers" can easUy be assigned very definite referents. 
We see that a principle is only a verbal statement wbch pr^ 
vides the possibility of assigning actual events, m ™ 
lem, to the key teL. The general 

of a principle can be stated as Z 

exist in classroom problems of learning. To tne 
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forcers” we can assign many manipulable classroom evenly 
for example, praise, tokens, attention, affection, awards, high 
grades, encouragement, special privileges, and others. 

The word increase in the principle above is fairly deGnite. 

It indicates the direction of ^uence by conveying the met- 
ing that when reinforcers are presented the operants which 
led to them will be strengthened, that is, they will become 
mote likely to occur. 

Associated operants is a useful term because any voluntary 
act can be assigned to it. Many su(dr acts are observable and 
can be measured in terms of frequency of occurrence. 

The student should find it inleresUng to take a number of 
principles at random from educational texts and apply the 
above analysis. 

We should mention the reminder again, however, that the 
proper beginning for applying psychological principles to 
teaching lies in the teaching or learning problem. There may 
be many problems that do not caD for the kind of psycho- 
logical concepts that exist in our chosen psychology. But 
whatever psychology is used, we think that it is possible to 
analyze principles to estimate just how readfly fiiey can be 
applied to a ^ven problem. We do not say Aat principles 
which lack the features we have indicated are not applicable 
theoretically. But we do say that before a given principle is 
ready for use it should be processed so that it takes on the 
features we have named. Usually, the required processing 
calls for laboratory experiments that can promote the devel- 
opment of principles. We have reference to experimental 
defimlions, the kind of definition in which the referents can 
be identified in some functional relationsbip. Therefore, 
when principles lack the qualities noted, we think that they 
suggest a state of underdevelopment. Attempts to use such 
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principles in teaching should begin with recognition of their 
developmental stage. 

Classroom Research to Test Operating Rules. We have not 
yet described how the teacher can carry out reasonably good 
research without being a scholar of research methods. We be- 
lieve that educational research has the same general charac- 
teristics as research in the natural sciences. Pupils can easily 
carry out plausible experiments in physics, chemistry, and 
biology without seriously violating any canons of good in- 
vestigation. We think that a counterpart of simplified, but 
highly useful, research can be done in the classroom. We 
further believe that many of the complex studies which have 
complicated designs and employ intricate statistical tests 
have not yielded much value to leaching. One trouble with 
the traditional designs, which tend to confuse the average 
teacher, is that they leave too much to conjecture. TypicaUy, 
some pretest is given, followed by an experimental teaching 
method, which is followed by a posttest. Results are coin- 
pared with a “control” group which has not had the expen 
mental treatment. Another difficulty of such experiments is 
that too much importance is put ou the stafetical results A 
specific weakness of such stress is that litde pt “o 
liown about the instrumental behavior of *u “div Jual by 
looking at the results. Good teacWug is a S™®"* 
are inferested in making recor* of changes us 


during the learning session. 
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situation. Most of them have to do with individuals. Johimy 
does not participate. Fred docs not seem to understand divi- 
sion. Sally never completes assignments. Mary likes to do 
many “irrelevant” things. One or more problems can be 
found in the behavior of every pupil, especially when we are 
oriented to improve the efficien<^ of learning. Froblems 
should arise naturally within the classroom. 

We begin with the single-pupil experiment because it is 
often the easiest to do and is perhaps the most important 
Und of study that teachers can do. It can be free from com- 
plicated data that call for involved statistical treatment. And 
it can be carried on without elaborate changes of normal 
conditions. In fact, no one but the teacher need Imow that 
an experiment is occuning. 

What are the steps in the single-pupil experiment? They 
are outlined as follows: 

Careful Statement of the Problem. When the problem is 
clearly stated, about half the battle is over. A good, lucid 
problem that is kept simple implies the procedure necessary 
to solve it. Problems can be put in question form or stated as 
dedarative sentences. A few examples in question form 
should make the point clear: 


Can successive approxirnations be applied to increase Johnny’s oar- 
tidpation? ’ ^ 

Will Fred grasp division if put on a leaching machine vnth a divi- 
sion program? 

Can verbal praise for completing simple tasks help Sally get in the 
Mbit of completing other tasks by using the successive approxima- 
UOns tepbninnp? ° 


X ■mportanl elements of a reseaichable prob- 

. . , y e'raients found in the applicable 

pnnciple. NoUce that the above questions contain an inde- 
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pendene variable (1), a relation term (R), and a dependent 
variable (D). Therefore, the I — R — D paradigm can be used 
as a guide. Remember, the main thing is to state the problem 
so that the independent variable is observable, manipulable, 
and definite. The relation term should be definite while the 
dependent variable (the behavior to be changed) is both 
measurable (frequencies of an act can be counted) and, of 
course, observable. 

Identification and Control of Variables, Perhaps what is 
most difficult for the teacher is to acquire skill in manipulat- 
ing the independent variables. Skillful reinforcement is to 
some extent an art which can be improved with practice. If 
the teacher is “reinforcement oriented," he should gradually 
acquire sxifficient skill to manipulate a large number of rein- 
forcers effectively. 

One of the most challengiog tasks is to locate the special 
reinforcers that have a unique effect on some pupils but not 
on others. The teacher ought to spend time building a “rein- 
forcement profile” for those pupils who present the most 
problems. The teacher does not have to give a complicated 
set of psychological tests to find out the tilings that interest 
the pupil. It is probably better not to use the tests. Interest 
tests are often deceiving because they include items that the 
pupil is unprepared to assess; that is, he may have had no 
experience with some of tfie cited things that will allow him 
to make a realistic preference. Interest tests may be good 
research tools for the professional researcher, but they prob- 
ably have little significance for the teacher doing classroom 
studies. „ . fl 

The problem of locating the things that wiU influence a 
given student is largely met by seeking reinforcers that move 
him. Each child has some unique prochVitfes. We do not 
know that even praise from the teacher will be a posiUve 
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reinforcer for Johnny untU il is tried. If it docs not work, then 
something else must be sought. Quite often when praise from 
the teacher is avoided by the pupil, he may be under peer 
pessuie to resist the teacher instead of cooperating with him. 
Consequently, the cffecUvc reinforcers may be located some- 
where in the group. The teacher should try to find which 
pupils can get Johnny to do things willingly. Study the inter- 
actions to sec what reinforcers may be operating. Once they 
are found, forms of indirect control can be used; that is, other 
pupils can be stimulated to rclniorcc Johnny for doing cer- 
tain things in accord with learning goals. 

A cumulative record of observations should include those 
behawor patterns that are strong. Locating such patterns 
puts the teacher in a good position to find the associated rein- 
forcers. The teacher must be prepared to Dnd reinforcers 
which are not approved, such as cigarettes, knives, and the 
like. Such things suggest the strength of influence of an out- 
side leinfoicing system. As noted in an eailier chapter, when 
the reinforcement and punishment system of the community 
functions to strengthen behavior incompatible with the aims 
of the school, then the teacher has problems that may not be 
solvable because he lacks the kind of control necessary to 
compete with the “hostile" environment. Slum areas \isually 
provide the most incompatible systems of reinforcement. The 
teacher is unlikely to be successful in competing with such 
forces. Ideally, the solution to such a problem lies in com- 
munity redesign which calls for active cooperation of all the 
social agencies in the community. 

"When the reinforcement and punishment system of the 
community harmonizes with the efforts of the school, then 
Ae teacher can manipulate the reinforcers effectively. (Re- 
iifforcement systems found in the home are included in the 
phrase “community reinforcement systems.") 
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Getting and Tabulating Data. In the one-pupil experiment, 
the teacher must not only define the problem, locate effec- 
tive reinforcers, and apply them, but he must also keep some 
record of the experimental operations and results. The teacher 
ought to keep a cumulative record of the kind and number 
of reinforcers applied along with observable changes in pupil 
behavior. A single sheet of paper may often suffice. A record 
similar to the following should be effective. 


Name; Bill Beaver 

Task: Verbal praise to increase the frequency of voluntary reata- 
b'OTU. 

Number of reinforcers: ////////// 

Number of recitations: ///////////// 


Simple frequency counts, as indicated above, should suffice. 
It would be better, however, to have a record of the days 
reinforcemenU were applied and dates of observable volun- 
tary acts along with some description of the conations m 
which such acts were emitted. The 

his experiment by establishing a base line which, i" “““ 
of the experiment with BiU Beaver, is 
tary recitations before the X 

0X0 to establish base lines for some kinds <>f ™ 

change in responding during iTiU briamat- 

XXm ort thX of reinforcers should be considered 

and adopted. Tn. rinrfe-oupil study should be 
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with ever)-day teaching. It should be considered a part of 
good instruction. There ate Iicqucnt occasions, however, 
when the teacher wUl want to apply a change Uiat will im- 
pinge upon the whole class. The suggestions given in tlie 
analysis of teaching media can be used for beginning group 
experiments. The steps can be outlined as follows. 

Careful Statement of tlm Problem. We follow the same 
procedure as before by taking those problems that exist to 
the normal course of affairs in teacliing. Group problems, 
however, usually center on the effectiveness of procedures 
experienced by all pupils. The teacher may note that some 
practice has not worked very well. This is tire cue for recog- 
nizing a problem, for clarifying It, and for seeking promising 
operating rules, \Vhen the teacher becomes familiar Nvilh a 
psychology that is rich In usable tools, then he should be 
able to make hb own operating rules. Examples given in the 
foregoing chapters should suggest the kind of thinldng that is 
done to do’elop testable notions. It is probably wise to stick 
to the “I — R — D" paradigm for setting up simple operating 
rules, which should he put in the form that will allow them 
to be analyzed for presence and absence of desirable prop- 
erties. 

Identification and Control of Variables. The best place 
to look for nampulable variables is tight in the teaching 
methods. \Vheo the teacher finds that a technique has not 
worked effectively, he should analyze the method by looking 
for the variables. He should go into detail in trying to de- 
scribe just how the method has been put into practice. He 
should be especially aware of the unique properties because 
they suggest what teaching functions are most characteristic 
of the method. He should then proceed to ask: How have I 
^en managing the unique factors of the medium? \Vhat 
have I been expecting the medium to do? Could it be better 
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used to promote some other phase of learning? Also, he 
should inspect the sequence of media as they have been 
applied. Are lectures given before reading assignments on the 
topics? If so, what would happen if the sequence were re- 
versed? 

It is important to be very clear about the behavioral 
changes which are desired. We cannot overstress the making 
of a detailed blueprint of a course. The objectives should 
be broken down to specific performance# and tasks so that 
some intelligent choice can be made of the media that best 
promise to stimulate success. Unless the teacher knows just 
what things he is supposed to help the pupil learn, he is not 
in the best position either to bring about such learning or to 
measure it to assess achievement So the definition of a clear- 
cut problem should center on the disparity between the pro- 
jected aims and actual learning. It seems imperative to know 
just what special performances must be acquired to judge 
whether or not a pupil has succeeded. The teacher should 
learn how to blueprint a course as suggested by Travers in 
his valuable book How to Make Achievement Tests. 

Getting and Tabulating Data. ^Vhen dealing with ^ups, 
achievements tests seem to be the most convenient instru- 
ments for collecting data. Instead, however, of using tests 
only as pre and post measures, we suggest the following plan: 


Begin with a pretest over the entire unit or topic. Results will 
show how much the pupils already know about the topia 


Next, break dowj the topic into sroaDer units. Apply the experi- 
mental teaching method long enough to cover the topic. 


Instead of using the acWevcment test onty at the end of the topi^ 
give several short quizzes perhaps every day untd the t^ic b 
covered. The short quizzes wiD eontain the same or parallel items 
as the large pretest 
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Keep a record of the ammml learned on »ch quit We »ee that the 
daily quizzes serve as a kind of cumulative record. 

Combine the quiz scores into one large score for each pupd and 
compare the combined score with the pretest score. The dilferciKo 
suggests how much has been learned. 

Later on, test for retention giving tl>e entire test again at cne 
sitting. 

The results wU shotv how much learning has taken place, 
and the quizzes will help the IcaclrCT to assess the effective* 
ness of the daily experiences. Titus, cincicncy of acquisition 
can be estimated. The large or combined posltcst for teten* 
tion will provide an estimate of l»ow effective the mainte* 
nance experiences have been. It is probably best to measure 
immediate learning and retention separately instead of trying 
to assess the whole teaching method by only one lest. If only 
a retention test is giv'cn and results arc poor, that docs not 
mean that Icanung has not taken pbcc. It may mean either 
that little or no Initial learning has occurred or that acquisi* 
tion may have been good but was forgotten. The teacher 
should have data on both immediate learning and retention 
because results will suggest whether changes ought to be 
only in the maintenance experiences or in both acquisition 
and maintenance efforts. 

The teacher should probably have help in carrying out 
group experiments because of the problems of control, meas- 
urement, and interpretation- But it is not necessary to have 
complicated statistics to measure the si^Ificance of ^uns^ 
unless the gains are obviously large; then one of two things 
has gone vnrong: the objectives were already pretty well 
achiwed before the leamtog experience or the teaching 
me^ have been used ineffectively. U is probably better to 
analyze the results on an individual basis than by groups, be- 
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cause some pupils may have gained greatly while others may 
have even lost ground. A study of large and small gains may 
suggest how to group pupils to offset the negative or small 
gains. The teacher should not let the individual get lost in 
statistical averages, because if only a few pupils are not 
achieving the goals then some changes ought to be made. 
Paying attention only to averages may foster a kind of rigidity 
about teaching that should never occur. While it is worth- 
while to note how well the class has achieved as a group, 
the stress should be on individual changes. 

The foregoing should make fairly clear the nature of cl^s- 
room research that can become an integral part of teaching. 
We should keep in mind that the teacher has ma^^ means at 
his disposal to bring about changes in behavior. He can wn- 
trol various media. The large problem is to 
the media can be combined to produce the 
results. It is probably a waste of lime to 
against another, as found in the traditional methods expen 

"Tother kind of assessment dial - ^^b" “ 

the "stimulus value” of the teacher on e P"? that 

the teacher can be thought of as a 7"?'“ 

bear upon the teacher may be ^a ^ 

positive reinforcement for ^acher can 

equally negative force to a ^ q vol- 

estimate his stimulus value X 7 the teacher often for 
untarily. If the pupil tends to pp teacher is 

advice and help ***?“*/'?' i„s for that pupil- When a 
probably a strong P®* j'' . ■ j aversive stimulus, 

Teacher finds that a child “X „ust be candid 

the problem is to discover w y. ^e 

l”a;‘’SeKrrestd fcts and tends to give him more 
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negative feedback than other pupils, the trouble may he 
there. It is sometimes difficult for fl»e teacher to show genuine 
appreciation for a child who reflects habit patterns that the 
teacher has learned to scorn. The friendly, outgoing teacher 
has a great advantage over the unfriendly teacher, especially 
with young pupils, because be can use positive reinforcers 
more effectively. But during maturation in learning, the child 
must be gradually taught frustration tolerance so that when 
he gels older he is not so disturbed by teachers he does not 
particuiaxly like. The coBege student who goes out of hfs 
way to avoid an instructor that is demanding and not partic- 
ularly friendly has not matured sufficiently to get the most of 
his college tratoing. The many problems Involved in shaping 
fnistratioo tolerance are difficult and challenging. But they 
can probably yield to the same kind of analysis we have been 
using, The next topic touches the problem in more detail. 

Beinforcement and Social Maturation. Modem reinforce- 
ment psychology is rapidly expanding its scope of influence. 
An important feature of reinforcement, as developed by 
Skinner, is its pervasive significance. It is valuable in de- 
scribing learning in simple organisms as well as in humans. 
Let us extend the notion further by examining reinforcement 
as a descriptive tool in dealing uith social maturation. 

Beinfoicers, whether positive or negative, are those events 
associated with strengthening certain classes of behavior. 
Presentation of an aversive stimulus, for example, strength- 
ens either aggression or withdrawal. Presentation of positive 
reinforcers strengthens the instrumental acts which just 
precede the reinforcers. Primary reinforcers such as food and 
drink are instrinsic in the sense that the genesis of their 
power m influence behavior is independent of association 
wim omw reinforcers. Secondary reinforcers, however, ac- 
quire their power to influence behavior by being paired with 
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primary ones. Skinner calk the latter “condiUoned rein- 

” Consider the acts in the repertory of a single Individual. 
Many of his acts deal with reinforcers. We can convemenUy 
divide behavior into two large classes: acts that consume re- 
inforcers, and acts that produce them, , , . 

Consumption of neinforcers. Perhaps aU wert beha'aor 
modifies the environment to some extent men somethnig 
in the environment is changed hy an act, *■= 
often reucts. The reaction is the consequence of an operant 
Reinforcement psychology holds that “Tonenced jmse 
quences function to change the strength of ^ 

In other words, patterns of behavior are establuhed by the 
eLck of experiLed consequences. We can dragram the 
meaning of coosumptionj 

Pared, go. hadal-change 

E agent 

ErempU: inta„.-ay 

cries mother ^.jj^ 


The symbol "E” stands for ” 'j ^^t is the stimute 

The important aspect is . in motion to provide 

that sets something in the a desire which is ful- 

the reinforcer. The „£ desire is obeyed, no 

flUed by someone olse. i .^^„sumer toward acquiring 
further eSort k i, „„t obeyed, then the organism 

the reinforcers. It tne ^ 

shows ^j„forcers. The foUowing paradigm points 

Production ot Kemiui 
up the meaning. 
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Initial act— stimulates self— acts of— product— dispci^on of 
(operant) to provide production the product 

reinforcer 

The initial act stimulates the organism toward self-produc- 
tion. The final product may be consumed by the producer, 
consumed partially, shared with others, or given entirely to 
others. If the product is shared or given to others to consume, 
we say that either the sharing is reinforcing or the act of 
production is reinforcing, or both, provided no coercion is 
involved. 

In the early agrariair society of America and up until 
recently, children were valuable producers on farms. They 
learned the contingencies of reinforcement of productive 
behavior. Hence, they could assess their own value to the 
family rather clearly. Today the picture has changed. Chil- 
dren are primarily consumers for as long as they remain with 
their parents. It is quite possible lliat the great difference in 
productive behavior typical of the agrarian society and 
modem mban society has had a profound effect on the youth 
of America. Let us examine some possible psychological rea- 
sons why. 

Pure consumption behavior tends to satiate primary drives 
quicUy. Behavior that produces rcinforcers is not so limited 
by success because the limit of such behavior is relatively 
independent of homeostasis. Perhaps the main physiological 
limitation of productive behavior is fatigue. The child can 
learn to value productivity by the social contingencies that 
impinge upon him. If he is taught how to produce something 
valuable to others, then success is reinforced. He associates 
the acts of production with sotial approval. If he is denied 
the opportunity and encouragement to produce something 
s-aluable to others, his behavior will be primarily in pursuit 
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a function of the difference between production of 
reinfoTcers and consumption of reinforcers. We can 
more succinedy as: SM = f(P - C), where “SM is social 
maturation, “P” is productive behavior, and “C is consump- 
tion. A more complete function should include the produc- 
tion of negflfioe reinforcers or those events tliat are aversive. 
Our equation now becomes: SM = f[P — (C -f P)], where 
P is the production of negative reinforcers. 

The rationale for the principle can be pointed up by a 
hypothetical illustration. If we manage Ae nurture of a 
human so that Immediate and ample reinforcers are supplied 
to him upon signals of desire, and if we carefully deprive 
him of opportunities to produce reinforcers, he would have 
only an Idinal development He would be socially malad- 
justed because he has not learned Imw to reinforce others. 
When one obeys rules of society, he must beep the produc- 
tion of aversive stimuli under control. By so doing, he is able 
to avoid that amount of negative feedback which would have 
resulted as reaction to his aversive behavior. As the amount 
of aversive stimulation increases in social interaction, both 
aggression and withdrawal increase. Production of positive 
reinforcers is curtailed. As the amount of mutual reinforce- 
ment decreases among members of a group, the greater the 
amount of coercion is needed to sustain existence of the 
group. 

A person who has not learned how to reinforce others is 
likely to expect them to act as servants to him or as potential 
enemies. If his past schedule of reinforcement is nearly con- 
tinuous he will tend to treat others as servants to his whims. 
If his history shows great deprivation, he is likely to fear 
0 ers, that is, when he has learned to expect a minimum of 
reunorcement and mudi aversive treatment. 

A well-nurtured infant is reinforced almost continuously. 


posltioe 
state it 
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an important feature of successful adjustment is some fairly 
consistent reaction from the environment Since the social 
aspects of enwonment (people) are more variable than 
most inanimate things, it is litde wonder that maladjustmeiit 
is usually social in form. 

Some testable hypotheses. 

a. The success of rehabilitation programs for delinquents 
is partly a function of the availability of opportunities to 
learn how to produce reinforccrs valued by society. 

b. When a student regards a course as valuable for reach- 
ing a desired end and his success in learning the subject 
matter is low, frustration will produce noticeably high mani- 
fest anxiety. 

c. The reasons given by a pupil for wanting to succeed in 
speci&c pursuib can be arranged to form an index to social 
maturation. Data would be sorted in the categories of: con- 
siunptioo of primary reinforccrs, consumption of conditioned 
reinlorcers, production of positive reinforcers, and produc- 
tion of negative ones. Data could be cross-cheched by obser- 
vations which would be guided by a schedule developed on 
the basis of the above categories. 

d. Pupils who arc low in social maturation will show a 
greater amount of undcracbicvemcnt than those who are 
high in social nuturation. 

e. When the frustration tolerance of a teacher is low, the 
amount of aggression exhibited by pupils in a free situation 
will be hi^ujT than pupils used to a teacher having high 
tolerance. It would be possible to assess frustration tolerance 
of the teacher by the kinds of frequency of pupil arts that 
the teacher punishes. Another measure of frustration toler- 
ance could be taken by the number of puiushable acb a 
teacher checks in a list 

The above sample of hypotheses is not the most fruitful 
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of all samples that could be drawn from our treatment on 
social maturation. It serves, however, to surest ow ® 
ticular viewpoint on reinforcement cm 
predictions teyond the usual scope of the “““Pt.The m;Kt 
valuable inquLs would be attempts to determme wbch 
controUed operaUons in the school miluence social matnra- 

“Tn this book we have tried to put “^M^n 

because we wished to spotUght ” 

educational psychology seem to 

Uon is teacher-centered, while “A^„cept must be 

the two cannot be neatly sepm e. ^ between 

"maching-leamin& We have focused mainly 

the teachmg media and the lem«. to iniU- 

on the teacher because he is the therefore the one who 
ate ‘“^*“mXlogical tools toward solv- 

must be prepared to use the py nrPCfiriDtion to improve 
ing the problems of ^at the^teacher must be 

the learning situation. W imnortant manager and 

put back the classroom ps/chology 

catalyst of learning. We ti,at the teacher learns 

educational and not ™P'y “ , the final step of put- 

from books and lectures wUhout taking 
ting the knowledge to wort as a 

5 our efforts “^ychologists that they are 

Strong reminder to edu techniques of apphea- 

respolsible for develcp^gworkaWe^^^^^ ^.ychologists to 

tior rather ihm £„ use, our work will have been 


irovidepolisbean~» ‘“ ^ than 

:l-1?fnS:^'l»"Tw.dawe\aven^^^ 
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